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MECHANICS. 



The GoLp, Meda;. of the Societij ivas this Session 
voted to John Milj^kr, Esrj. of Bedford, for his 
Methods of Raising the Bodies of Persons ivho have 
sunk under IfUiter, or of assisting Persons in Dan* 
ger in Water. The following Communication was 
received from him; eTplanatory Engravings are 
annexedj and Models of the different Implements^ 
with Draivings shewing their mode of application^ 
are preserved in the Society s Repositorij. 

SIR, 

Witnessing, as many others did, a boy losing his life 
In the river in this place, for want of an expeditious means 
of finding and recovering his body when sunk, I wrote to 
and waited on Dr. Hawe?, requesting him to procure for me 
whatever were the proper and most approved machines for 
tliat purpose. He purchased for me two sets of the Royal 
Humane Society's Apparatus for Reanimation; two of 

Daniel's 
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Daniel's tife Preservers ; one of the Society's Rope Drags j 
and one of Dr. Cogan's Pole-Drags ; pointing out this last as 
the most approved an(} mpst ^efficacious machine then in use : 
and he gave me a sketch of a bar-drac^, armed with tenter- 
hooks, and weighted with a bar of iron, to which the rope 
for drawing it was to be fastened. 

As soon as I had received it, I went with a medical gen- 
tleman, who had been eye-witness to the fataL catastrophe, 
and who assisted in searching for and taking out the boy, 
(consequently knew the precise spot wherein he fell, and 
where he was found, which was Avithin three feet of where 
he fell) to try the efficacy of Dr. Cogan^s drag. The boy 
fell from off the bridge whilst fishing, and so far distant from 
the shore as to render a boat necessary for us to reach the 
spot. The depth of the water was ten feet, and we found 
a difficulty from the buoyancy of the pole in Dr. Gogan's 
drag, m forcing it to the bottom, and when we did, the 
^oneSy or whatever it met with, so favoured ip ^uoyancy 
as to toss It up considerably when drawing forwards, and it 
required the force of both hands to keep it down so as to 
scrape the bottom with it. The result was, that the force the 
person holding the drag was obliged to use to counteract the 
buoyancy of its pole (added to the weight and resistance of 
the water against it) overpowered the means of the person 
who had the guidance of the boat, to move it in the direc- 
tion he wishe.d y and instead of the movement of the boat 
directing the drag (or rather the person holding it) the drag, 
by the force required to keep it at the bottom, and by the 
weight and resistance of the water acting on its pole, govern- 
ed the boat, and was as it were an anchor to it, confining 
the efforts of the person standing in it and using the drag, 
and making the action of the drag stationary instead of pro- 
gressive. 

The 
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The extreme scope of this drag not exceeding eighteen 
inches^ may it not require too much time to traverse the un- 
certain space wherein the object to be searched for lies, to 
insure its success? The bar- drag, of which Dr. Hawes 
gave me the sketch, in point of extent and its consequent 
expedition might answer where the bottom is level, and no 
ridges or hollows would occur ; but, as being a straight piece 
of wood, it can accommodate itself to no uncvennesses, cou^ 
sv;quently must leave holes, the most likely repository of the 
object sought for, unscarchcd. 

One cannot but be avv.ire that it will seldom happen that 
the precise spot can be ascertained, either from the current 
of the water, the confusipn or difference of opinion among 
spectators, the space to be searched is generally considerable 
and uncertain. Adverting, therefore, to what Dr. Hawes 
had sent me, and to tlie conversation I had with liim, as 
well as the enquiries I had made, I thought something was 
still wanting ; i;nd the desideratum appeared to me to be a 
machine that would be expeditious, because it was exten- 
sive i and secure, because by accommodating itself to the 
ground, however uneven, it would search holes and hillocks 
equally. I turned my mind, therefore, to form a machine 
of this description, and thinking that the buoyancy of the 
wood would take off from the weight of lead and iron about 
it, were I to extend it to ten feet in length, I determined on 
that length for it, and I found my expectation realised in 
the result. I therefore denominated it a machine or drag, 
easily drawn by one person, that fishes an extent of ten feet 
at one sweep, with the certainty of finding a body, if it lies 
within that space, let the ground be ever so uneven, or the 
water ever so deep. Fide Reference and "Engravings, 

Permit me. Sir, to request you to submit this account of 
my machine to the Society of Arts, ^r. accompanied with 
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models' and a drawing, and should they be honoiiY'ed with 
the approbation of the Society, I shall feel myself nluth 
gratified, as their sanction could npt fail to promote th^if 
publicity. 

I h::ve the honour to be, 

Sir, 

Ygur most obedient servant, 

JOHN MILLER. 
7'o C. Taylor, M.D. Siic. 



Rpference and Description of Air. Miller^ s jipparatm 
for Raising the Bodies of Persons sunk under JVater* 
PL 111. IF. Fig. 1,2,3,4. 

This machine consists of a round piece of deal A A, fig. 
1> ten feet in length, and two inches and an half in diame- 
ter 1 at thirteen inches from each end of it, a square piece of 
deal B, twelve inches in length, and one inch and an half in 
diameter, made firm by a bracket, is let in and glued or 
nailed. To this bar four six-pointed drags, C C C C, are 
suspended at equal distances. These drags are weighted 
with two pounds of lead affixed or run on to the lower end 
of their shafts or stems, to steady them when in action, and 
to keep their points from running into the ground, which 
had they nothing to counteract their weight and preponder- 
ancy at top, they would do. The buoyancy of the bar on 
the one hanc^ and the weight of the lead at the bottom of 
the drags on the other, has the effect of keeping the drags 
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£]i an upright position when at rest in the v^atei', and in a 
diagonal one when pulled forward, scraping the ground, but 
tiot entering it. Each drag, as shewn in PI. IV. fig, 7, has 
a swivel at both ends of its shaft or stem. Its whole length, 
influding swivels, is abdiit nineteen inches. At nine and a 
half inches from the top, the hooks, which are three only 
at their base, but which are subdivided at eight inches from 
their ends, take their rise. They are curved, and their 
points v/hen turned up again are about four inches below 
the level of their tops, and thirteen inches asunder ; and the 
outside point of each sub-division is thirteen inches frCiin itj 
adjoining one. 'I'Ke extreme points are split and formed 
into a double hook, very sharp and pointing towards the 
stem. 

Holes are bored through the bar A at equal distances, so 
^s the hooks when suspended may approach each other 
within five inches. Through those at the end, v/hich are 
larger than the others, and made close to the pieces of wood 
let into the bar^ the principal or drawing ropes D D pasrr. 
This rope is of considerable length and strength, and goc3 
through the top-swivels cf all the drags. It is then made 
fast by wooden wedges driven into the hole^ through which 
it passes, at such a length as will suspend the t^^fo end drag?5 
a few inches below the end of the pieces of wood let into 
the bar. The other three drags are suspended at the same 
distance from the bar by lines of an equal length coming 
through the holes in the bar, and tied to their top-swivels. 
These three drags, as vrell as the two end ones, are made 
fast to the principal or drav/ing rope at equal di:tances witii 
n piece of tar-line tied to their top-swivels. And the two 
outride drags are kept in their proper situation by the prin- 
cipal rope going through a staple fixed in the pieces cf 
wood let into the bar, and thf» two other? are kept either 
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fr^m a^proacfiing or entangling with one another, Or the 
otnside ones, by bortzd pieces of wood, a «, 6f ecjual lengtlii 
plj«6ed between each drag at the bottom, throUgh which .and 
their bottom swivels a rope made fast to the bottom swivels 
of the two outside drafts passes. The drags, however tied 
or f^astened their r wivcls may be, always have their own ro- 
tary motion free, consequently their points by their own 
gravity \<^ill ?.lways assume and retain their proper position 
when in action. The bar clears the way for the drags, 
breaking and removing weeds or what else might Otherwise 
impede their progress and action. The drags, being sus- 
pended to the bar and separated from each other by nothing 
but what will give way, aire undulatory in their progress as 
the bottom is, but will yet preserve the full extent of their 
sweep. 

Thus formed, the machine is ready for use, and may be 
drawn ini this shape backwards and fori^ards at pleasure ; 
but sho»uld the water wherein it is to be used be thought to 
contain roots of trees, or arty thing likely to occasion the ne- 
cessity of drawing up or releasing any one of the drags from 
the obstacle it has met with, then another appendage is ad- 
visable: a bar E, less in substance than the leading one, but 
of the same length, and which, for distinction sake, I call the 
fldatiflg-bsfr. Holfes are made through this bar at the same 
distance from each other as those in the leading bar, and ropes 
of equal length (either ten feet, or any other length that may 
be chosen) ^fter having been tied to the bottom swivels of all 
the drags are to be brought through these hole^, and there 
stopped, either by a knot or pieces of cork at their ends. By 
this Vneans any particular drag maiy be got at, without alter- 
ing the position of the others, for, as far as the flexibility 
of the rope in the intermediate spaces between the several 
drags will admit, each is free and independent of the other i 

and 
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and since, by means of these ropes, a parallelism is preserved 
from the leading-bar to the floating- one, the floating one of 
course brings into view the direction the one which is sunk 
is taking. 

Should the current of water be strong, it would carry the 
floating-bar before the leading one in drawing down stream. 
A rope /;, therefore, weighted with a stone or piece of lead 
at its end, is requisite. This will act as a kind of anchor to 
it, will steady it, and keep it where it ought to be, behind 
the leading one. If bored pieces of deal dd^ 1 ."> inches long, 
are, after passing the ropes of the floating -bar through them, 
made fast by wooden wedges to those ropes, at three inches 
distance from the bottoms of the drags,* they will by tlieir 
buoyancy and tension prevent these ropes of the floating- 
bar entangling round the points of the rirags. 

With the floating bar attached to it, the progress of the 
bar cannot be instantly changed from straight forward to re- 
trograde. For without making a sweep something circuit- 
ous, the ropes would entangle. But if a rope is fastened 
either to the middle of the floating-bar, or to that rope 
which operates as an anchor to it, by means of that tJie 
whole machine may be drawn back, and the same sweep re- 
peated as often as required. 

Should the floating bar, for tlie purpose of disengaging 
any particular drag be tliought unnecessary, but that it is de- 
sirable to know what direction the one sunk is taking, and 
that the drawing backvrards and forwards is an object, the 
floating-bar, provided the holes at the ends of it are made 
sufliciently large, will do this by changing its direction fronA 
being a following bar into that of a leading one by this 
means. Detach it from the drags by untying its ropes from 
the bottom swivels. Pull them out of the floating, bar, and 
then pass the two ends of the principal or drawing rope 
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thrtnigh the hcles next the ends of it, ind let it slip dc3Ttrn 
to the leading bar 5 its 6wn buoyancy will bring it to the sur- 
face of the water, and the operation of a tnan's pulling th(^ 
drawing rope, will, by compression, keep it there. 

The cost of this drag arid appendages is three guineas* 

Plate III. fig. 2, represents the drag in the state in which 
it should be preserved ready for use, or the manner in 
which it should be carried from place to place, to prevent 
any part from entangling. G G is a pole over which that 
part of the apparatus marked A and B is laid, and on which 
the cords D D folded up are hung, the drags C C C C remain 
suspended on the nearer side of the pole, and the floating-bar 
E is laid within the drags with the hollow tubes dd below it. 

Plate IV. fig. 7, shews one of the drags separate from the 
rest of the apparatus, with the dimensions of each part ot 
the drag on an enlarged scale. 

So closely connected v/ith this subject of life preservatioi"^ 
are tv/o other machines which I have had made, that, on th^ 
presumption that a description of them will not be unac - 
ceptable, I shall annex it. 

One of them I call the Reel Safeguard, devised by me for 
the security of persons going to the assistance of ^ drowning 
person, or diving for them. 

The other a Missile Rope, capable of being fluilg to a per- 
son in distress, at a considerable distance from the shore. 

This missile rope, (fig. 4, plate III.) 35 yards in length, ii^ 
rendered buoyant by pieces of cork fastened to it, at inter- 
vals of three or four feet, ft is made fast at one end to a 
wooden reel A, six inches in diameter, and sixteen in 
length, on which it should always be kept wound, to pre- 
vent the ropes kinking, and for being in readiness. But 
when used, it must be unwound, because the corks are an 
obstacle to its running off the reel in the throw, and it 

shoul(! 
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should bi^ spread on the ground, or held in the hand, fre« 
from entanglement, so as not \6 catch or impede the throw* 
Hie throwing end of the rope is fastened to a piece of wood B 
shaped like the but ^nd of ah oar, as iio shape can be better 
devised for the purpose of throwing it from the hand. The 
person throwing it holds fast the reel in his other hand. 
The cost of this is seven shillings and six-pence. 
The reef safeguard consists of a rope or line thlfty-fivc 
yards long, made fast at one end to a reel (A, fig. 3) six 
inches in diameter, and ten in length. To the other end 
of this rope, a brass or iron tinned ring, large enough to 
admit of the leather and buckle palt of the shoulder-straps' 
passing through it is fastened. The other part consists of 
two straps B B, of strong sadler's web, 2 inches wide, cross- 
ing each other, and well sown together just above the pit 
of the stomach, and after leaving a sufficient space for ad- 
mitting the arms, the ends on each side are fastened together. 
To the ends behind the left shoulder, a brass or iron tinned 
ring of an inch and half diameter is well fastened, and to 
the ends behind the right shoulder, a buckle and strap 1 8 
inches long is fastened. If the space for the arms to pass 
through is proper, and the ring behind the left shoulder, 
and strap behind the right, properly placed, the pull from 
behind will be so equal, that the brace will neither press on 
the pit or stomach, or the windpipe-, two es>entials in 
swimming and diving. To ir.surc this safeguard being put 
on properly, when hurry requires ihc use of it, ^^ Over the 
left arm/' " Over the right arviy' should be written or 
stamped on the inside of the web part with printer's ink. 
The person using this, slips his arms into the brace, whilst 
another, having first passed the buckle and €trap (v/hich in 
at the end of the brace behind the right shoulder) through 
the ring at the end of the rope, puts the strap through the 

K ring 
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ring beliind the left shoulder, and buckles it to the size of 
the wearer, This person keeps fast hold of the reel, whilst 
the wearer plunges into the water ; and the facility with 
wliich the rope runs off the reel, prevents its being any im- 
pediment either in swimming or diving. 

When it is required to pull the person wearing it to the 
shore, it is not to be done by winding the rope on the reel, 
but by shortening the rope by passing one hand over the 
other as quick as possible. This will pull the wearer on his 
back, and from the elevated position of the person pulling, 
whether he is on sliore or in a boat, the wearer's head and 
shoulders will be pulled out of the water, and prevents the 
immersion of his head either from debility, his efForts, or 
any weight he may have hold of. 

The cost of this is eight shilling and six-pencCr 



Certificates v/ere received from John Wing, Esq. Mayor 
of JCedford; Dr. G. Yeets; Mr. Charles Short, Sur- 
geon ; and Mr. P. Nash ; stating that they had witnessed 
the experiments made by Mr. Miller's Drags, and are of opi- 
nion, that they are well calculated for quickly finding and 
raising the bodies of persons who have sunk under water, 
and that the escape of a body when once touched therewith 
seems almost impossible. 



Lift- 
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The Silver Medal of the Society 7vas this Session 
voted to Mr. ThoM AS Newton, of Bridge-streety 
BlackfriarSj for a Machine for Cutting Roots fot 
Cattle^ Articles for Dyers* Use, or for Culinary 
Purposes. The folloiving Communication was rc» 
ceived from him, an explanatory Engraving is 
annexedj and a complete Model of the Machine is 
preserved in the Society's Repository. 

SIR, 

1 HAVE taken the liberty of SHbmittlng to the inspection of 
the Society of Arts, &c. the model of a machine for cutting 
roots and different substances, and which is particularly well 
calculated for the chopping of sausage naeat. Though its 
value in this latter respect may at first appear inconsiderable, 
yet the great demand in most to\vns for that article, and the 
many hands it requires to make the meat fit for use, \vill, on 
inquiry, show that it is of consequence. Many of the sausage 
makers employ four or five men constantly in this business, 
and frequently three or four hundred weight of meat is cut 
up by one house in a day. 

The advantages of this invention consist in saving labdur, 
time, and waste of meat. There are in this machine five 
knives, which are let into an iron plate, which is sc3*ewcd to 
the working bar. 

The knives are fastened by bolts passed through them 
close under and above the plate. 

The sliding plate is for the purpose of preventing the 
meat being scattered ; and to this plate arc added scl'apers, 

K^ which 



136 MECHANICS. 

which are screwed underneath, for the purpose of clearing 
the knives at every stroke. 

The spring raises the knives, and enables any person to 
chop at least twenty times as much meat in the sam? time as 
can be done by the common mode. 

The length of the knives being equal to the breadth of 
the trough, no meat can possibly escape the knives, norwiil 
the meat require so much turning as is usually wanted. If 
It should require turning, it is easily done by alternately 
pressing the knives at either end of the trough, sliding them 
towards the middle. 

When the meat is sufficiently chopped, the bar to which 
the knives are fixed may be lifted entirely free from the 
gliding plate, by taking the pin out of the guide. Indeed 
the whole of the moving apparatus may be turned in any 
direction as occasion may require. 

The same machine is also applicable for cutting fat, suet, 
&c. previous to rendering them into tallow; likewise to 
chopping madder and other roots for calico-printers, or as 
used in their recent state for dyers j also for dividing pota- 
toes, carrots, and other esculent roots for farmers in feed- 
ing cattle, and may be made at a moderate expense, work- 
ed with ease by the hand, and when occasion requires, easily 
repaired. 

Any further information which the Society requires will 
be furnished with the greatest respect by, 

Sir, 

Your most obedient humble servant, 

THOMAS NEWTO^r. 

Ko, 6, Bridge-street, Blackfriars^ 
Ftb,20, 1S09. 

To C. Tatlor, M. D. Sec. 

A Certificate 
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A Certificate was received from Mr. Christopher 
Christian, of Liverpool, stating, that Mr. Thomas New- 
ton did there invent a machine for chopping meat, &c. 
which answered the purpose it wa? intended for in every 
respect ; and that for ease and quickness of cutting he, Mr. 
Christian, particularly recommended it. 



Explanation o/Mr.Neivton^s Machine for Chopping 
Meaty RootSf &c. 



Mr. Newton's machine for chopping meat and various 
<Jther articles is shown in PI. IV. Fig. 1. The meat is put 
Into a wooden trough A A, which is a segment of a circle : 
its form is more clearly shown detached at fig. 2, on the 
ground. This trough is fixed upon a triangular frame, sup- 
ported hy four legs, about the height of a common work 
bench. ^ is a short iron axis which is fitted to the angle of 
the frame, and U the center from which the circle of the 
trough is struck ; it is made forked at the top, to form a 
joint for the end of the lever B (shown separately on the 
ground at Sg. 3), having the five knives b for chopping the 
meat fixed to it. At D are two pieces of wood, through 
one end qf which the center pin of the lever B passes, and 
thus conrACCtc theirs with jhe a^is a at t^e other end ; they 
carry a piece of iron plate F, which has five narrow open- 
ings made through it to receive the five knives fixed on the 
lever B. This iron plate always rests upon the edges of the 
trough A, and acts so as to scrape off the meat; &c. which 

K 3 wo'iM 
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would otherwise adhere to the knives. The knives are pre- 
vented from rising, so as to be quite lifted out of the open- 
ings in the plate F, by the wire pin C, put through the small 
pieces of wood fixed to the pieces of wood D. A spring 
I is fixed to the axis a, and presses on the under side of the 
lever B to rjiise it up, that the chopping may be performed 
the more speedily, as the hand has only to force down, the 
knives being raised by the spring. I'he knives are worked 
by the lever continually backwards and forwards in the 
trough, so thut the article tjier^n is in every part exposed 
to their action. 

When the knives require grinding, any one can be taken 
out by removing two iron pins : each knife has two ten- 
nants (as shown at X, fig. 4) on the back of it, going throygh 
corresponding mortises made through a piece of wood fixed 
under the lever B. The two pins pass through those ten- 
nants, and thus hold the knives in their places. The bot- 
tom of the trough A is held in by screws, so that it can be 
taken out and planed flat when worn by the action of the 
knives. 

The perforated plate F is shown separately in figs» 5 
♦md 6\ 



The 
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The Gold Medal of the Society was this Session 
voted to Captain William Bolton, of the Royal 
Navy^ for his Naval Improvements. 

Some doubts having arisen as to the practicability of 
Rigging Captain William Bolton^s Improved Jury 
Masts f described in Fol XXV L page 167, of the 
Society^s Transactions^ he in consequence has sent 
to the Society another Model thereof completely 
riggedy which abviates all difficulty therein ; and 
likewise has added another Invention of his con* 
irivance^ for the better Securing the Shrouds of 
Rigging; explanatory Engravings of both are 
annexed^ and the Alodel is preserved in the Society's 
Repository. 

SIR, 

Jtinding some doubts were entertained relative to the 
practicability of rigging jury masts, upon the plan I had the 
honour tp present to the Society in Oct. 1807, I beg you 
will lay before them a model completely rigged, from which 
it will appear that the rigging so placed will give, from the 
angle being more obtuse, greater security, and supersede 
the necessity of cuthur pinning, and admit of the lower 
yards bracing sharper up. 

K 4 The 
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Tlie hint which I gavQ formerly relating to striking a top- 
mast is now carried into effect, by the mode in which I have 
fitted the top mast rigging, which admits of it being set up, 
almost Jnstantaneously, at any point the mast shall descend 
to; the 3dvant3geg of ' which are many, more particularly 
when the ships are riding hard in open roadsteads ; for, by 
striking the top- mast, ships will be enabled to ride much 
longer at their anchors, and still be ready to make sail on 
their top-masts, according tQ the state of the weather, which 
will or ought to determine the distance to which the masts 
are struck. In this mode} I ^Iso present to the Society a 
plan, the earliest of my n^echanical pursuits, for setting up 
a ship's lower rigging* which will be effected by one man ; 
whereas in the ordinary way it is performed by an assemblage 
of tackles, and the labour of a whole ship's company : the 
larboard side of the model is fitted up according to tlie old 
plan ; the starboard side with my improvement, which con- 
sists simply of a screw attached to each shroud, and tighten- 
ed by a nut under the channels, which should be well se- 
cured by iron clamps or knees for that purpose ; the expense 
will be far less than in the cqmmon mode ; and I do think 
the bare inspection of the model will be sqfEcient to establish 
its superior efiicacy. 
. I will thank you to expunge the passage from page 1 68 
in the last vtjlume, after the full stop at main- top, and subn 
stitute the following : 

^^ The spar« fere top-mast passes through a cap made 
from strong plank, ^, into the square holes of which the 
heads pf the two temporary masts above-mentioned are in- 
serted^ ^nd the heel of the top-mast is fidded on the tressle 
tre^ or top as in common, and the mast rigged as usually. 
The object of the strengthening cap G, is to steady the 

spars. 



MECHANICS. Ul 

spars, and ^Iso serves to fid the top-mast on, if thought 
peccssary." 

I have the honour to be, 

Your obedient humble servant, 

WM. BOLTON. 

H, M, S. Fisguard^ 
Portsmouth^ Ma^ 12, 1809. 

To C. Taylor, M.D. Seg. 



Reference to the Draiving of Captain Bolion^s Rigged 
Jury Mastj and his Improved Mode of Securing 
the Shrouds, PL K Fig. 1, 2, 3, and 4. 

A A represent the partners or pieces of timber which are 
bolted to the quarter-deck for the mast to rest upon. B is 
the stump of the lower mast, which is cut square at the top> 
and of the same si^e as the head of the mast originally was ; 
upon this square the main and spare lower caps a a are fixed ; 
two mortices must be cut in the partners A A, to receive 
squares made at the lower ends of the two temporary masts 
D D, which are supported by the caps a a, one of them is a 
spare main top -mast, the other a hand- mast ; these two sup- 
port the main-top E, additional squares being made on the 
tressel trees to receive each of them. ^ is a cap shown ia 
fig. 3, made of four-inch plank doubled for the purpose, 
and fitted upon the heads of the masts D D, for a fore top- 
mast F F, the heel of which rests in a mortice made in the 
stump of the lower mast ; it is also steadied by a double cap^ 
G, separately shown in fig. 4, on which it fids finally on 

the 
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the top. The top- gallant mast H is fixed to the mast F by 
the top and cap in the usual manner. The figures 3 and 4 
show the caps separated from tlie masts, and are the only- 
things necessary to be made for the purpose ; and the object 
of the cap, fig. 3, is to steady and prevent any wringing of 
the lower jury-mast, and to fid the top-mast whenever it is 
reefed. In tlie proposed method of securing the shrouds of 
sliipsin general on the starboard side, I, represents the screws 
with loop holes for the shrouds to be lasjied to> and K the 
screw nuts, which by means of a proper wrench may be 
easily turned, so as to tighten o/ slacken the shrouds at 
pleasure. The other side of the ship is shown fitted up iu 
the common way, that the contrast may be observed. 



y/ze Silver Medal of the Society was this Session 
voted to Mr. George Williams, Master Carver 
at his Majesty s Dock Yard^ Chatham^ for Securing 
the Beams of Ships, ivithout IVooden Knees made 
of one Piece^ The folloiving Communication was 
received from him, an explanatory Engraving is 
annexed, and Models are preserved in the Society's 
Repository. 

SIR, 

1 SUBMIT to you, for the inspection of tlie Society, the 
following particulars of my invention for the better securing 
of the beams of ships of war. East and West India ships, 
and 3II others where strength, dispatch, room, and cheap- 
ness 




J^rcotm, by J. Fare}', Jur 
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ness are required. In this method less iron in weight, and 
fewer bohs are necessary than in the iron knees before in 
use ; there is also less strain upon the bolts, as the block 
underneath is morticed both into the beam and side of the 
ship, as well as bolted. 

Upon this plan the work is all done under the hand, 
which is executed much quicker than in the former plan, 
where the work is all done over hand, and where great nicety 
is requisite in making the bolt-holes which pass through 
both the irpn stays. In my method much more room is 
also gained between decks for stowage and working the 
guns, and even a port-hole may be made under the beam 
itself. 

I calculate the saving in a 74-gun ship or East India-man 
to be as follows, viz. 

Ton. Cut. Qrs. Ih. £. s. S. 

Copper bolts, 2 1 3 9 2Lt \s. id. per Ih. 305 8 

Iron, 2 12 zt 56s, per civ t. 145 12 

Three men and one boy's time for a month 45 17 6 

Tim.ber . . o . 50 



£.5^6 17 6 



The models I have sent will, I trust, clearly explain to 
the Committee every circurpstancQ which will be thought 
necessary. 

I am, Sir, 

Your respectful humble servant, 

GEORGE WILLIAMS. 

flis Majesty's Dcck-yardy Chathanty 
Mau 10, 1809. 

To C.Taylor, M.D. Sec. 

Descriplioji' 
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Descripilon of Mr. fnilJams^s Method of couJiecrlng 
the Beams of Ships' Decks to their Sicles^ Plate VL 
Fig. 1, 2, and 3. 

Bt inspecting Plate III', of Vol. XXVT. of the Society's 
Transactions, in which is another method of accomplishing 
the same object, invented by Mr« Roberts, the reader will 
readDy comprehend the situation of this contrivance in the 
vessel, being a substitute for the wooden knees commonly 
used to connect the cross beams of the ihip with the sides. 
Fig. 1 is an horizontal plan of a portion of a ship's side, the 
planks of the deck being removed to shew the ends of two 
of the beams A A, vrhich extend across the vessel. B B is 
the outside planking of the ship ; C C the section:: of the 
timbers or ribs ; and to these the beams A A are fastened 
by beaten iron triangular braces a at, similar in form to the 
Roman capital letter A. These are let into the beams, and 
attached there at the angle by three bolts going through 
them. Fig. 2, is a front view of only one beam, where 
the spectator is supposed to be looking towards the ship's 
side ; jmd fig. 3, is part of a cross section of the vessel's side : 
the sajfne letters are used as in the other figures. By in- 
spectii^g these, it will be seen that the ends of the brace a a 
are tui.uied up and bolted to the timbers of the ship's side by 
two bc>lts passing through each end and through the timbers 
and thp outside planks, by this means the beams are secured 
from Iriteral motion ; and to brace them in a vertical direction 
the wopden block H, fig. 3, is fitted in beneath them, and two 
iron straps bolted on them •, one end of each of these straps is 
attached to the deck beams by the same bolts as the upper 
braceflc : the other ends are bolted against the inside planking, 
and an oblique bolt hy fig. 3, p?i£;ses through the middle of each 

strap 
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strap and the ship's side: II l^ fig. 1, are the ismall inter- 
mediate beams, answering to the joists of a floor, to wbieh 
the planks of the deck are spiked down : w, fig. I, repre- 
sents one of the planks, and the dotted lin^s show the jointSf 
of the t>thers. In fig. 3, these planks are shown, and die 
other beams to make tXi sound and firm, whkhwerete* 
moved in the othef figures to show the braces* 



The Silver Medal of the Society was this Session 
voted to Mr. J. Varty, of Liverpool^ Coachmaker^ 
for his Invention of a Method to prevent the Accl" 
dents ivhich frequently happen from the Linch 
Pins of Carriages breaking or coming out* The 
follotving Co7nmunicctiio7i ivas received from hiin^ 
and a Model of an Axle and Linch Pin are placed 
in the Society's Repository. 

SIR, 

JiEREWiTH you wiU receive a model of an axle-tree fot* 
public machines, intended to prevent the wheel from coming 
off if the linch-pin should break, and thereby prevent many 
dangerous consequences. When the idea first suggested it- 
self to me, I put it in practice in a stage-coach which ha$ 
since run from LivefpOol to Lichfield, a distance of eighty^ 
four miles, six days per week, for the last six months. 
During that time several instances have occurred in whicbl 
the linch* pins have broke or come out, but owing to this 
contrivance no accident has happened therefrom. We 

jJmost 
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almost daily hear of stage-coaches being upset, which tnor<( 
frequently arises from linchpins breaking than from any 
otter cause. 

In offering this model to the Society of Arts, &c. for 
their inspection, I anticipate the pleasure of their sanction, 
as I can furnish satisfactory vouchers of its proved utility. 

I am, Sir, 

Your*s, respectfully, 

J, VARTY, 

lu^eriDo/^ Feb. 6, 180§* 

To C. Taylor, M.D. Sec. 



Certificates were received from Liverpool from the 
following persons, who declare that they have witnessed 
Hiiiny Very melancholy accidents happening to passengers in 
stage-coaches, in consequence of the linch-pin breaking 
made in the common way, and from which some of them 
have been sufferers 5 but that they have never seen or heard 
of any such accidents where Mr. Varty's invention was made 
use of, though several of his linchpins have broke. 

IlfiNRY Lives LEY, who had a broken leg in conse- 
quence of one of tlie common linch-pins breaking. 

John Smith, who suffered a similar accident from a 
similar cause. 

James Kelly, Ouard to the royal Liverpool coach. 
John Armstrong, Coachman. 
Jamks White, Guard. 

Georob 




Pl,.(>. 



/n^a me /ra//fj pA^f/uAhf/'M //ir/r, M/mi. 





y/t.. ra ^rw i mA mi x- mcnt -crv mf^^n£/ujMry tyt^y lxie^^:€J . 




^TT A A 



^7. Fhrey JitnT- del . 



Emfravf^ ^ S-Jhy/tf- 
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Georgr Robinson, Manchester coachman 

John Cast REE, ditto* 

William Cawkwell, ditto^ 

George Kaye, ditto. 

Richard Mountain, Coachman. 



Description cf Mr, Vartys Linch-Pin. 

Mr. Vakty's contrivance is shown in fig. 4 and 5, Plate 
VI. Fig. 4 is a section of the nave of a carriage wheel, 
Vith the axle-tr(?e A A in it ; and fig. 5 is a separate view 
of the axle-tree, fl, fig. 5, is the Hnch-pin detached ; it is 
put through an oblong hole in the axle as usual, but there 
is likewise an additional linck-pin b, to make it complete, 
which is fixed in a recess cut for it in the axle, and turns 
6n a pin (as is shown in the figure) into the hole left, by 
removing the linchpin ay when the wheel is to be taken 
off; but if the linch-pin a should accidentally get out, this 
additional pin b would effectually keep the wheel on, as its 
hanging position does not at all tend to shut the pin up into 
the axle, but the contrary. The common linch-pin a h 
put in downwards, that its weight may also tend to keep it 
in, and is secured in the usual way by a strap, the holes for 
isrhich may be seen in the figures. The whole when in it*; 
^kcc is shown by fig. 4. 



The 
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The Gold Medal of the Society wabs this Session 
voted to Matthew MurraV, Esg. of Leeds ^ for 
a Machine for Hackling Hemp or Flax. The foU 
lotuing Communication tvas received from him, an 
explanatorif Engraving is annexed^ and a com* 
plete Working Model is preserved in the Society^ 9 
Repositori/. 

SIR, 

JriAviNG invented and put in practice a machine for the 
purpose of hackling flax and hemp in an expeditious and 
more perfect manner than hath hitherto been done either 
hy hand or machinery, I have taken the liBerty of sending 
a model thereof to the Society. From its national import- 
anoe as a powerful auJciliary to the State of our linen manu- 
factory, which is at present cramped by the refractory con- 
duct and inabiKty of hand hacklers, It has been represented 
to me that this machine, which will producfe the best effect 
on the material, is extremely desirable, I believe that I 
have completely effected the eud, and hope that this machine 
will deserve the Society's attention. 

I have the honour to be. 
Sir, 
Your most obedient humble servant, 

MATTHEW MURRAY. 

tteds, Feb. 10, 1809. 

To C.Taylor, M.D, Sec. 



.-«m* 



MECHANICS. 149 



SIR, 



In answer to your further inquiries, it is with pleasure I 
can inform you that the hackling machine succeeds equal to 
iny expectation. The principle of it is, that the ilax is 
brought perpendicularly down upon the teeth of the hackles. 
The hackle moves through the flax in the direction of the 
fibres, and Is only suffered to penetrate as the fibres become 
open or separate. By this circumstance a great saving in 
the waf^e of flax is made, and the flax thus dressed attains 
a higher degree of perfection for spinning. 

The quantity of the dressed flax obtained from a given 
weight by this machine, in comparison with that dressed in 
the ordinary way, is obvious, wheri the properties of the 
machine are examined. It reduces the operation to a cer- 
tainty, \thich was not sO before, which is of material import- 
ance for mill spinning, as flax does not undergo' any other 
separating process? after being hacWed, but is taken imme- 
diately from the hackle to the rollers. No carding, as ii 
done to cotton or wool, can be applied to flax, tiierefore the 
necessity of perfect hackling may be easily inferreil 5 and the 
performance of this machine gives me great hopes that we 
may now be enabled to manufacture our Hnest linen fabrics 
by machinery at a cheaper rate than at present, as a similar 
reduction has taken place m cotton manufactures since the 
invention of spinning cotton by machinery. I have inclosed 
certificates from three gentlemen who have atterrded the 
performance of the machine this month past, and who lra.ve 
determined to introduce them into their extensivd manu- 
factories for spinning linen yarn. 

Messrs. .,ell and Bragg, proprietors of a l^rge flax mill 
Tit Wl>itehaven, have also given orders fojr machinery to be 

L bcgurf 



!50 MECHANICS. 

began upon this principle ; and from the performance of the 
machine I have no doubt of its success. 

I am. Sir, 

Your most obedient humble servant, 

M. MURRAY. 

tui$y jipril 10, 1809. 

To C.Taylok, M.D. Sec, 



Certificates. 

We, whose names are hereunto subscribed, have examined 
Mr. Murray's machine for hackling flax and hemp, and we 
arc of opinion that it will be a great advantage to the flax 
spmning mills and linen manufiictories, as it appears to have 
the properties of dressing the flax with more certainty and 
suitableness for miil-spinning. 

It does not make so much waste as is generally made by 
hand. The savings in the trials we have seen are about 
bne*tenth compared with the same flax hackled in the old 
-way. The machine now dresses three hundred weight of 
Bax per day, and requires not more than two-thirds^ of the 
cost in attendance as hackling by the hand. 

Th^ simplicity of the machine renders it perfectly easy t^ 
naanage with little caye, 

David Wood, 
James Ten n ant, 
Jame5 Shaw, 
Geokgk Cobb. 

Ufi? April \0. 1809. 

JDiScription 
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Description of Mr; Murray* s Machme for HmMiii£ 
Hemp. Plate VIL 

A perspective view of Mr. Murray's machine for hackling 
hemp will be found in Plate VII. The flax is combed ot 
hackled by three hackles, ABC, (one of which is shown 
detached in lig. 2), fixed in the circumference of a large 
cylinder or drum, which is turned round in the directidh 
from A to B, by the action of a water wheel, steam engine, 
or any other first moving power ; the flax or hemp is attach- 
ed to the square frame E, which moves upon the points of 
the screws a b, as an axis ; one end of the parcel of hemp 
to be hackled is placed between the two pieces of wood ^, r 
called hands, shown separately in fig. 3, which are placed 
^(1 the franie, and hel<i thereto by two screws g^ g, wliicU 
jajso draw; the two pieces of wood e,y, close together, ai^d 
thiiis. confine the flax or hemp to the frame E, as the cylinder 
turns round the ends of the hackle or combs ABC, which 
project beyond the plane of the cylinder, meet the inclined 
^W!^ hy (shown by dots) upon the frame E, and is raised 
jipqn the centers iz, i, so that the teeth of the hackle can 
pass by clear of the frame E j the inclined plane now drops 
5)ff the ends of the hackles, the hemp falling upon their 
teeth, which proceed forwards, and comb it in a manner 
similar to the action of the hand. 

The end of the axis upon which the cylinder is mounted 
has a pinion of eleven teeth fixed upon it, which turns :i 
wheel i of forty-four teeth, having a pinion of fourteen teeth 
fixed to it, and thereby turning a large wheel, i, of seventy 
teeth 5 the axis of this wheel goes through the whole length 
of the frame, and has at the other end a spiral plate or snail 
z/f fixed upon it, which makes oae revolution to every 

L t twenty 
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t\yenty of the drum ; / is the center of a levdr ?w, one end' 
of which is supported on the snail, while the other fbrife a 
.stop to tlie frame E, and prevents it falling upon the cylin- 
der •, as the snail turns slowly round, this lever is alternately 
elevated and depressed, and by that nleans the frame lE falls 
;;i\vlua]ly nearer to the cylinder, ahd ihfe teeth of fhef KaCkles 
^i^er further into'tlr'c parcel of hem{> suspended ftonl the 
irMr.ii R. Tlic' oporatioi! of the' hackling is^ begUii at the 
t:me when the claws of the leVer ?n, has just falleti from the 
!:irr;c:it to tlie sni^llest radius of the snail y, consequeiftly' the 
ond which supports' the frame E, is at its greatest height. 
The two screws g gy must then be turned back, the nvo 
pieces of wood or hands ef, taken away and opened, as 
:5hoWn in fig. 3, and the end of a parcel of hemp iS placed 
between tliem ; they are now returned tothemachtht^' the 
]icmp b^ing turned down between the piece of wbotfj^j^ and 
the cross-bar of the frame E, by tightening the Sorew^^^, 
I he hemp will b6^heM tight, st> a$ ndt to be drawn put hy 
the sction of vhe hackles; The machine is now put in mo- 
tion, and as th<? hackles pass by they lift cf|) the' fi^ttlS'E, 
then lef ;he hemp fall upon the teeth of the hackle^-^J'^at the 
commenecmcilt of the operation it falls but a small distahce 
.)n the point of die hackles befof e it is stopped by ^he end of 
the lever ;;;, by this means the ends of the hemp only are' 
hackted at fiVst, but as tlie operation proceeds, the snail 
turns round and permits the' fVame E to fall ftfriheTj^ that 
the teetii of the hackles miy tiike deeper hold df the hemp, 
fill '.It length when the" great cylinder has* made twenty revo- 
lutions, and the hfemp" haS been hatkled* sixty times, the 
snail has raised the lever to the highest, and the teeth of the 
hackle pass quite through the hemp ; and as soon as the 
lever drops to the smallest radius of the snail, the first opera* 
tion Is suppsiBCu to be completed, the machine is thrown 

put 
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(sfUt of geer and stopped, and the hemp is unwrapped and 
reversed, that the other end may be also hackled-, and 
when that is hackled, it is then removed to make room for 
a fre.!Sh parcel. Fig 2, is a separate view of one of the 
hackles detached from the cylinder, showing the manner 
in which it is dove-tailed into the cylinder and held by two 
screws. 



Tie Silver Medal of ilie Socieljj was this Session 
voted to Mr.KiiiGHT Spencer, ofBromleij'Lodgej 
near Bow^ for an Anthropo Telegraphy or Mode of 
Communication in the Day or Night, by Disks. 
TThe following Communication itfas received from 
him, an explanatory Engraving is annexed^ and 
the Disks and Lanthorn^ tvith a Drawings are re- 
s/srved in the Society^ s Repository. 

X REQUEST your permission to lay the enclosed before the 
Society of Arts, &:c. It is a drawing of a Portable Military 
Telegraph, which I invented so long ago as the year 1804, 
and I am proud to say, that Admiral Hunter, who was 
stationed at Portsmouth in 1 806, gave it as his opinion, that 
it was yery applicable to naval purposes. I have lately been 
making satisfactory experiments with it by vight^ and should 
you deem it worthy encouragement, I would solicit permis- 
sion personally to explain the wh.ole of my operation to the 
CommUtee. I am. Sir, 

Your obedient servant, 

KNIGHT SPENCER, 

Uromlcy-Lod^e^ near Bow, Oct. SO, ISO«. 

To C. Tatlor, M. D. Sec. 

L3 DEAR SIR 
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Dear Sir, 

Agreeable to the wishes of the Committee of last night, 
I now enclose you two letters from Admiral (then Captain) 
Hunter, dated the 18th and 27th of April, 1806, on the 
subject of my telegraph, and I find by referring to my 
painter*s bill, that my Jirst disks were made in July or 
August 1805, and I made experiments with them at Brighton 
at that time, in company with Mr. Talver, hop merchant, in 
the Borough ; Mr. Pritchard, oil-merchant, West Smith- 
field ; and several other gentlemen, whose names I have for- 
got ; but the idea first occurred to my mind in 1 804. 

I trust that these particulars and documents will prove 
;ny invention as iar back as the summer of 1803. 

. I have also, agreeable to th^ wishes of the Committee^ 
tent you a pair of dicks made early in 1 806. 

I am now preparing a proper set of lamps (or lanthorns) 

for night signals, which I will lay before the Committee, if 

required, and at the same time give such further explana^ 

tion as they may deem necessary. 

I am, denr Sir, 

Tour obedient servant, 

KNIGHT SPENCER, 

JBror\[^y'Lodg€^ Dec. 9, 1808. 

To CTaylot, ivLD. Sec. 
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Letters from j^dmiral Hunter respecti-nor /v/r. Knight 
Spencer* s Anthropo* Telegrapjty 

(No. L) 

Mt Dear Sir, 

I had the pleasure of receiving yotlir favour of the 14th, 
and have not since been so fortunate as to see Captain Irwin, 
otherwise you should have heard from mc sooner. I hsve, 
however, been to the Admiral's office, where all telegntphic 
concerns are transacted ; and in the possession of Lieutenlint 
Harrison (a clever intelligent officer) I found your portable 
machine. Mr. Harrison told me, that he thought it si ^ery 
good thing, and would be very useful between ship and ship 
at sea, when the weather was too bad to have any communi- 
cation by other means ; indeed it appears to me to be supe« 
rior to any other mode of communication by signal ;* it is so 
perfectly simple that a child may understand it. Mr. Hrhas 
the management of all the telegraphic signals here, and is 
completely master of that kind of conveyance. He: said'lhat 
Captain Irwin wirh him had tried it from the battery at 
Portsmouth, to the fiag-ship at Spithead, and they imder* 
Stood every signal, and ansv.ered them. He is going sooa 
to try it on South- sea Common, when I will endeavour to 
bi^ there. 

I am, dear Sir, 

Very truly your's, 

JOHN HUNTER. 

Pyiii^a, April 18, 1606 

To Knight Spenci n, Esq. 
Eror^ley. Lodge, near Bov/. 

J- 4 Lvtt^f 
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J.j€iter from Admiral Hunter, 
(No. II.) 

As I suppose you may be a liftle unpatlciit to know if we 
have made any further observations upon your portable tele- 
graph, I would not djslay informing you, that I received 
the pair of disk? or circulars addressed to me, and that Cap- 
tain Irwin, Lieut. Harrison, and myself, went out yesterday 
to Sputh-sea Common, and gave them a fair trial, and I 
have pleasure in saying, that ^y'e were much pleased with 
the very simple manner in whic{i we cQuld converse at a 
considerable distance with them. We applied them to Sir 
Home Pophani's telegraphic vocabulary, which answered our 
most sanguine y/ishes. The men here wl^o reside at the 
telegraph- house, and are employed in working it, were so 
pleased with its simplicity, that they were of opinion they 
could make tlipmselvcs understood in a clear day on Port- 
down -hill, if the circulars \yere enlarged to two feet diame- 
ter^ a size which from their being so Jight and manageable, 
I would recommend ; and let the ball be one foot, and the 
rim six inches. We approve the black and white colours 
best, painted as those you sent me ; on one side black ball 
and white rim, on the other a white ball and black rim ; 
;ind according to the state of the weather, that side can be 
used which is best seen. 

I am, dear Sir, 

Very truly your*s, 

JOHN HUNTER, 

Portsmouth, Jpril^t, 1806. 

'Yd Knight Spencer, Esc>. 
Bromley- Lodge, near Bow« 

Letter 
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LtUc7' f 70771 Ilovij Lazasoiij Esq. respecting Mr. 
Knight Spe7icer^s udntln^opo Teleg7'apfu 

Dear Sir, 

In answer to your enquiry, about the time I had the plea- 
sure of making some experiments with you, to ascertain the 
utility and performance of a n^anual telegraph, contrived by 
you for the purpose of communicating with promptitude, 
and without risk of mistake, to any distance, without any 
other apparatus at each station, than two wooden or wicker 
disks, to be held by the hands ; and if the persons using the 
disks were obliged to station themselves further from each 
other than the unassisted eye could command, in that case 
a pocket telescope was to be used. 

If I recollect right, you told me you had made some expe- 
riments at Brighthelmston some months before, but the time 
I made the trials with you at Bromley-Lodge was in the au- 
tumn of ia05, or the spring of 18Q6, but I rather think the 
former period was the time. 

I remain, 

AJy dear Sir, 

With much esteem, 

Your's ever, 

HENRY LAWSON. 

45, GoKcr-sfrcefy ^6tb Dec. 

Knight Shkncer, Esq. 
Bromley-Lodge. 
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SIR, 

Having been engaged in the Volunteer service since the 
year 1 798, and of course often present when large bodies of 
men were assembled in the field for manoeuvre, it appeared 
to me that much time was lost in conveying the orders of 
the commander in chief, to the general officers commanding 
distant divisions ; and the posting of officers at intermediate 
distances, to convey the orders to ** march," " halt,** &c. 
by waving a hat, appearing to me a very clumsy and un- 
certain mode, in 1 801 I set about contriving what I now 
take the liberty to call my Anthropo-Telegraph, which be- 
sides obviating the uncertainty just mentioned, I flattered 
myself in the event of an invasion, it would affi^rd consider- 
able facilities of communication throughout the country^ as 
it combines with the certainty of every other mode of tele» 
graphic communication, the very desireable qualities of sim- 
plicity and cheapness, and might be introduced into every 
corps in the service, without the addition of a single man, 
and with so trifling an expense, as not to be worth notice 
when compared with the advantages which I presume could 
not fail to result from the use of it, and which I need not 
here enumerate, as they will occur to the mind of every in- 
telligent person. 

As a proof of its simplicity, and the ease with w;hich a 
perfect knowledge of it may be gained, I beg leave to state, 
that in the year 1806, I engaged indiscriminately four pri- 
vates of the South Gloucester militia to assist me in mak- 
ing experiments on the Downs at Brighton, and after one 
hour's drill they made every signal with the utmost cor- 
rectness. 

It was suggested to me by an experienced naval officer, 
that my invention might be of great service in the navy, and 

accordingly 
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accordingly in the spring 1806, I sent it to the Port Admi- 
ral's office at Portsmouth, where the telegraphic business is 
transacted, when several very satisfactory experiments Were 
made with it, particularly one from the battery to the flag 
ship at Spithead. a distance of three to four miles, and every 
^ighalwas easily understood and answered. 

Before I enter upon the explanation, permit me. to obi- 
^rve, that my signals, like those used in the royal navy, are 
numerical, and of course without limit as to the extent to 
which they may be carried, and with the assistance of Sir 
Home Popliam's numbered dictionary, now generally adopt- 
ed, -every kind of communication may be made, and conver- 
sations on any subject carried on at a distance of from one 
inileto three or more, according to the circumstance of 
^itilatfon^ weather, &c. &c. with the utmost certainty and 
ibelcrity. 



Reference to the Engraving of Mr, Knight Spencer\i 
Telegraph, Plate Fill. 

Letter A represents the telegrapher in the position of at- 
tention, furnished with a pair of disks made of wicker, or 
basket work, about 1 8 inches diameter (with handles six 
inches long), painted white with a black ball in the centre, 
weighing about one pound each, and value together about 
six shillings. 

The ten figures represent the numerals. No. 1, 2, 3, 4, 5, 
6, 7, 8, 9, and 0. 

"B repfesepts the signal of point or period, and is to be 

made 
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made at the close of every number, by fcringing the disk in 
the right hand in front of the breast, placing that in the left 
hand at the same time upon t.he back. 

"fhe reason for placing a disk on the bade, is, that when 
tliree or more stations are used, the middle station signals 
of point may ^c seen in the rear as well as in front, as all 
the other signals arc. 

C represents the signal of communication, and is made 
(when you wish to convey intelligence to your correspond- 
iug station), by the tclcgnipher facing to the right, and dis- 
playing one disk over the other. 

D represents the signal of error, and must be made 
vhcncvcr the station m which you are connnunicating has 
n^jstook your last si^^Tii.i], for all signals must be repeated to 
prevent mistakes, and when your correspondent has shown 
you by repeating the signal of error that he is sensiWe he 
lias mistook your last signal, you must then repeat your 
sigTjal, and when rightly aiiswcrcd, you must proceed as 
fecfore. 

When ^"gn^Is arc to be made, the telegrnpher with a disk 
in each hand puts himself in the position of ** attention," 
facing correctly the corresponding station ; the captain of 
the station then gives the word of command, ^' communi- 
cation," and Gbsei-ving with his telescope when the signal 
is answered, lie thgn gives the word " down," and the 
telegrapher immediately fronts, and resumes tiie position of 
*' attention,"" always taking care that the edges of the disks 
acre in front, and the captain immediately commences the 
communication, taking care to give the word ** down*' as 
soon as the signal is answered, as for example, "two," 
**down," "seven," "down," "five," " do^vH/^ <* point,'* 
<* down," being No. 27.'>. 

When 
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When you have finished your comaiunication Qt iritdii* 
^nee, you may sij^nify the same by making th«f signal of th^ 
cypher three times, and then *< point," 

I have Litely used the telegraph in making night signals, 
and found it answer completely. For this purpose I used a 
lamp-lanthorny withareiicctor of about five inches diameter, 
glazed with gi-^ien stained glass suspended upon the brca^, 
and fixetl steadily with tapes or strings tied round the body, 
and two smaller lamp-lanthorns with reflectors about three 
incites, glared with common plate glass , one of each is sus- 
pended t-o the centre of each disk by a pin, whicli allows k 
to hang perpendicularly in all the different positions and 
signals, and the difference in the colours of the lanthorns 
sufficiently shows the angles of each and every signal. One 
of the disks and lanthorns is shown at E, the lanthorn moves 
on a pivot fixed in the centre of the disk, 

Tiie signal of attention by night is the green light onlyv 
the signal of point is made by placing the white light of th& 
right hand disk in front of tl>e green light on the breast, 
the other on the back as in the day signals. 

When the middle stations are used in night signals, the 
telegrapher at such station must have a green light tc place 
on the back, and two other white lights to be placed ovf 
each side of the disks. 

The lamp lanthorn shown upon the disk at E, is onettat 
1 have used for this purpose, and is the construction which' 
appears to me the best. 

r am, Sir, 

Your obedient servant, 

KNIGHT SPENCER. 

Iliom*.ei)'LoJs^c^ Jan. 19M, 
U09. 

ToC.Taxlob, M.D Sfc, 
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Further Direct Ions for TVorhing the Anthropo^Tdef^ 
graph on Shore. 

The captain of each station must be furnished with a good 
telescope, to be fixed so firmly on a stand, as not to .be 
shaken by the wind, and he must be attended by a person 
to make the signals (called the telegrapher.) 

The telegrapher must front very correctly the station to 
be communicated with, (particularly in making signals by 
night), and he must take care that the disks when making a 
signal are displayed full to the front, at other times they are 
to hang down at arm's lengtli, and the edges of the. disks 
only are to be seen in front. 

Stations must be fixed upon where the telegrapher can be 
distinctly seen from head to foot, and care must be taken 
that there are no obstructions in front, or objects in the rear, 
that may confuse the sight from the distant station- 

The captain should be furnished with a velvet paper h(X)kf 
ox journal, and a metallic pencil to take down signals y these 
are much to be preferred to pen and ink, as the writing 
cannot be effaced, and one pencil will serve 12 months. 

When it is intended to express numbers, either at the be- 
ginning, the middle, or end of the question, answer, or 
communication, it is to be done by making the cypher sig- 
nal before the number to be expressed, for example, 

I want fifty men. 
MO 476 050 '6S2. 

Three hundred cavalry approach my right. 
0300 H'9 78 498 571. 

When it is intended to make signals by telegraph, accord*: 
mg to Sir Home Popham*s dictionar)', mak$ jhe number pf^ 

th<- 
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the letter T^ and ^^ point/' after the signal of communica- 
tion, when it is intended to mnke ^ j7xed signal^ make the 
number of the letters FS, and point after " communica- 
tion/' 

In making signals on shore by night, it will much facili- 
tate the operations, if the stations are fixed upon before 
dark, and the telescopes fixed correctly to bear upon the 
spots to be occupied by the respective telegraphers. 



The Silver Medai, of the Fcdety was this Session 
voted to Lieut. James Spratt, of the Royal Navy^ 
now resident at the Signal Hoitse^ Teignmouth, for 
his Invention of a Homograph^ or J\Iethod of Com» 
miinication by Signals^ on Sea or Land, 

An Explanatory Engraving is annexed zvith his 
Explanation of the Method of making the Com-' 
munication. 

SIR, 

W ITH this you will receive a truly ingenious invention of 
Lieut. James Spratt, of the Royal Navy. This gallant oificei^ 
in the glorious action of the combined fleet at Trafalgar^ 
on 21st October, 1805, was on board his Majesty's ship 
Defiance, when engaged within pistol shot with a French 
80-gun ship called L'Aigle, he plunged into the sea, swam 
to the enemy's stern, and entered the gun-room port alone, 
made his way courageously through the different decks, and 
succeeded in mounrting the enemy's poop, where placing his 

hat 
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on the point of h:s cutlas, he called out to his men to join 
fiim. In attempting to haul down the French colour^, he 
was attacked by several of their grenadiers, #h6m he repulsed 
with success. He was soon followed by several of our jolly 
tars, and in the act of saving the life of a French officer 
tvho cried out foi quarter, a musket was levelled by a 
Ff enchman at his own breast, which he fortunately struck 
dolvhwards, but his leg was fractured by the shot; he after- 
wards fought two of the enemy on his knees, who ^ere 
quickly dispatched by his companions, and the French ship 
soon after struck. More particulars of this transaction are 
recorded in the XV. volume of the Naval Chronicle, page 
193. I have the pleasure to add, that Lieut. Spratt after a 
tedious illness, has recovered the use of his leg, and i^ow 
kas the command at the signal post at Teignmouth,' anxiously 
wishing to be again employed in more active service against 
the enemies of his country. 

I have taken the liberty of sending this communication, 
and the account of his invention, unknown to him, know- 
ing that the Society of Arts, 8cc. are generally disposed" to 
encourage merit iii every rank and situation wherever 
found. 

M.S, 

To C/Faylox, M.D.Sec. 



Btfirence 
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H^ference to the Engraving of Lieut. Spratt's Homo* 
graph. Plate IX, FigA. ABCD. 

This new, easy, arid iisefiil code 6f signals is to be pef ^ 
Formed with a whit(& pocket-handkerchief, to be held in dif- 
ferent positions \^ith the body. Figure A^ ^ith the ddttfea 
lines, exhibits the whdle of the numerd homograph signals 
at one view, (see the jiositioils that the: handkerchief is held 
in, and the figures niarked). The first position frdiil the 
right foot to the right hand is Nd. 1, the others No. 2, 3, 4^ 
5, 6, 7, 8, 9, and 0, fblloVir irl siiccessidn. Wh(?n fiiaking Ij 
5, 9, and 0, the handkerchief should Be held by the diagonal 
torndrs, ds generally prepared for wearing round the neck. 

For making 2, S, 4, 6, 7, 8, the opposite sides of the? 
handkerchief should be gathered in each hand, the near ex- 
tremity of the hankerchief to be held by one hand to the 
pfoirit of the shoulder. 

In working the homSgfapIi the body should be erect, the 
positions steady, the handkerchief to be held well in fronC 
of the arms, and facing the person to whom you are to im- 
part your intentions. The best place for showing signals 
from a ship, is in the chains, or on a lower deck port, as the 
white handkerchief exhibits a (rrenter contrast ^ith the black 
sides, arid is of course better discerned. 

When on shore, they should be made fromi the side of a' 
green hill, or in front of some thick foliage, or hedge, or 
dark wall. The positions interided to compose the numbef 
of signals, should be made in succession. The person td 
whom a signal is made, should wave his handkerchief hori-i 
zontally, to convince you that it is understood. 

When the positions which compose the number of your 
'vignals are finished, you are to wave your handkerchief in 

M \ik^ 
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like manner. For example, persons who make use of the 
homograph, should arrange in their separate books, or from 
i:telagraphic dictionary, every question arid answer which 
may occur to them on any subject, as there is no limitation 
to the numbers* If the number prefixed to yout cotnmum- 
cation be 1,000, you are fir«t to make positron No. 1, and 
keep it so until your consort answers it by waving hJs hand* 
kerchief, which informs you that it is understood, then you 
kre to make the three times distinctly, as shown at figure 
A, each to be kept up until answered as before, Noi?^ 
-your signal being made, wave yoUr handkerchief, which iif- 
forms your consort, thsit he is to refer to his book for the 
purport of the signal Na. 1,000, which may either refer to 
a distinct word in dictionaries numbered alike, or to a whofe 
sentence in conversations, premeditated and inserted in book^ 
formed for the purpose. 

When you wish to commence a communication by signal% 
you are to display the handkerchief in the manner shown at 
fig. B, which is called the signal of attention, and your con- 
sort is to display his in return. The person who displays 
first, has a right to begin the communication, and to prevent 
confusion, it is to be displayed at the commencement of 
every signal. 

If by any accident your attention should be called off, anit 
you did not comprehend the whole of a signal, by holding 
the handkerchief as in fig. C, you may demand a repetition. 
This signal is called the repeat. Fig, D, shows the follow- 
ing signals, by twisting the handkerchief regularly round 
one of the arms, and holding it in one of the positions mark- 
ed 1, 2, 3, 4, viz. No. 1, affirmative •, No, 2y negative 5 No. Tj^ 
interrogative ; No. * to annul. 
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I ACKNOWLEpGE tlie receipt of ydur letter re^fiectin^ my 
liomogfaph, and beg leave to express the high sen^e I enter- 
tain of its having been hdticed by so distinguished an insti- 
tution as that of the Society of Arts, Sec, I am positively 
the first inventor of it, arid I put it in execiitidri at the com- 
tnencement of this war, on board his Majesty's ship Defiance^ 
comrrianded by P. C. Durhani, who did rile the hdnoiif td 
J?xpress his approbation of it, stnd promised td brliig it id the 
tiotice of his Royal Highness the Duke of York ; but having 
the honour of getting a fractured leg in thei battlcf of Trafal- 
gar, I was prevented from getting attention to my homo^ 
graph, 

I have frequently conversed iil this manner with my ni6ss- 
mates at Spithead, from the green ramparts at Pdrtsmoiith^ 
and from Plymouth Sdund to the Hoe, which is $till i 
greater distance r The conversation may be carried on at 
the distance of four miles by a common telescope. 

The various uses to which the homograph may be' applied 
at any moment, without expense, \VilI riot fail to attract the 
notice of persons of discernm^rit. In actiire rtiilitary service 
it will be found very important. It will be found useful to 
naval captains lodging on shore, who may thus cfoirimunicatei 
any orders with ^ase and accuracy to the comriiailding officers 
of their ships at anchor. Passengers on board ships in fleetf 
may keep up a constant and friendly intercourse, to console 
themselves for the tediousness of a long "Voyage ; 2^nd the 
country gentleman may, at a nioment's warning, summori 
his neighbours to the sports of the field> or to the hospitable 
board. 

If my homograph should meet v/ith the approbation df 
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the Society of Arts, &c. and tend to the good of the c^rrr- 
munity at large, I shall be highly gratified. 

I have the honour to be. 

With respect and esteem, 

Sir, 

Your humble servant, 

JAMES SPRATf . 

^elgrvmouth ^ignal-Vost, 
Dec. 2eth, 1808. 

To C. Tatlo r, M.D. Sec* 



The followmg Certificates were received from Lieut. 
Glanville, R.N, 5 Lieut. Tayler, R.N. 5 Mrs. 
Spratt, of Burlington-House J and Miss Taylers, daugh- 
ters of the Mayor of Devizes. 

(No. I.) 

I do hereby certify, that being at Ryde in the Isle of 
Wight in the summer of the year 1806, I frequently con- 
versed with Lieut. Spratt, by means of the homograph in- 
vented by him ; and previous to the battle of Trafalgar, Lieut. 
Spratt conversed in this way with many officers ^t Gibraltlir, 
I also certify, that I have heard from officers of the Brest, 
Cadiz, and Mediterranean fleets, that Lieut. Spratt was the 
inventor, and the first person who made use of siich inven- 
tion. Given under my hand this 10th day of Jan. 1809. 

L N. TAYLER, 

Lieut, of his Majesty's Ship Spencer. 

(No. 
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(No. II.) 

We the undersigned do hereby certify, that being at Ryde 
in the Isle of Wight in the summer of the year 1806, we 
did frequently see Lieut. Spratt of the Royal Navy, convers- 
ing from the shore by means of the homograph invented by 
him, with Lieut. J.N.Tayler, then on board his Majesty's 
ship the Leopard, lying at Spithead. Ann Tayler fur- 
ther saith, that she with many others saw it used w^th jgreat 
success at Teignmputh. 

Witness our hands, Feb. 2d, 3 809. 

Mar V Tayler, ^ . 
Ann Tayler, r w*/ * 

Margaret Spratt.^ 

(No.IIJ.) 

This i^ to certify, that I, George Glanvills, Lieut. 
€>f the Royal Navy, saw lieut. Spratt, then Master's Matt 
x)f the Defiance, conversing by means of a homograph firom 
the ship Defiance, with Lieut. Nicholas on board the Malta, 
six or eight months previous to the Trafalgar action, and 
that they seemed perfectly to understand each other by the 
r>:gnals giyen. 

Witness my hand this SOth day of May, 1809, 

GEORGE GLANVILLE, Lieut. R.N. 
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T'h Six^VER Med^.l of ihe Society- was this Sessioyi 

voted to Richard Wkitf, Esq. of Essex-Street, 

for Ms Invention of a File for Receipts w^id Letters. 

Thefollotoing Commimicaiion xvas received from iwip^ 
and a File upon this Constructioji is placed in the 
Societfs Reppsitorij. 

SIR, 

J- SEND herewith the mpd^l of a file for papers, which I 
think will be found preferable to any in common use. A 
voucher cannot be disengaged from the common file, with- 
out defacing it by chitting it off, or by removing many others 
to get at it J and to return it to it$ proper place is attendee} 
with more trouble and inconvenience. All this is avoided 
by the contrivance in the file now sent, the wire of which 
is passed tfirovgh a cylinder, apd fastened by a screw at the 
bottom. 

When ^ particular paper or voucher is wanted, remove 
Jhose which are aboye it from the cylinder upwards to th^ 
wire> which is first to be disengaged by unscrewing it, the 
-parp^r sought for will then b^ the upper^iost on the cylin- 
der, and of course easily talcen off; when that is done, re- 
lur^ and fasten the wire a$ before, pressing dpwi) the papers 
from the wire to. thp cylinder. To return the voucher, the 
same qperation is to be repeated, and the voucher restored, 
to its prc)per place. 

T am, Sir, 
Your very humhie servant, 

RICHARD WHITE. 

Kss^x-Slreefy Dec. S9/A, ISOS. 

To C. Taylor, M.D*Sec. 

Expla7iatio7i 
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Ei^plaiiation of Mr. JVhiie^s improved Letter ^File^ a* 
shown in Plate IX. Figs, 2, 3^ 4, S. 

This inyentlon consists of ^ metal tube a, fig. 3, with ^ 
convex circular plate soldered to its lower end, to keep the 
papers from slipping off the file, and having attached to its 
under side a piece ^f metal b, fig. 4, wijth a serewed hole in 
it, to receivje a scr,e^ on tl\e en4 of the wire c, fig. 5, the 
other end of the wire being formed into a hook, sharpened 
at its point, to receive the pape^ as u^ual ; when any paper 
is wanted to be taken pfft^efile, (instead qf tailing qff those 
above it, wliich cwnqt be replaced again without mfich loss 
q( time and troi^l^, qr which is stjll worse, tearing it off) 
t}\e uppermost pap<&rs ^e to be slipped up towards the top 
of the wlrie c, which must be ^nscrewed, and with the 
papers upoji ijt ^Tje^oved, as shown in fig. 5 ; the paper 
wanted may th^n be takep i^iway, |the wire replaced agajix 
into its tube a, and screwed fast, and J:he otlier papers 
flrawn down th^ tube as before^ The upper end of tjie tube 
a should be ipad^ conjcal, and its edges sliarp, the better 
to suffer the papers to pass Oir<Bf ijt, A section of the tub^ > 
and female screw h beneath \^ shown separately at fig. 4. 
The papers are shown in fig. 2, in the situation they are 
commonly placed upon the cylinder, with the >yire within 
cfee cylindjer. 
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ThtfSiLVLK Medal o/tke Society andTuti 'GtriKiiA^ 
were this Sessio7i toted to Mr, Thom Ais Warren,' 
Jfm* of Buckingham'Stxeet^ \Ad^lp;}i{yfo^/fiis In- 
vention of Teaching to Write on a clieap pla^,^hy 
medns of Copies Engraved on Slates. 

^he following Communication was received frora tdmf^ 
and Slates Engraved tvith various Letters^ Figure^s^: 
^nd Desig7iSy are reserved in the. Society's Repof 
^tory. 

SIR, 

4 BEG leave to offer some engraved slates of my: invention 
to the inspection of the Society for the Encouragement o£ 
Arts, Manufactures, and Commerce, humbly submitting' to 
their consideration, whether they may b? deemed worthy of 
r^vyard. 

The great utility of this article in instructing the children 
of, the poor, particularly in the art of writing, has been 
amply proved in several respectable charity-schools at Bury.' 
St, Edmunds, also in many private families for the last nine" 
months. 

;This invention occasions gi*>eat saving in writing-paper, 
pens, ink, and labour in teaching. 

In making use of these slates, the slate pencil is recom- 
mended to be placed in a quill, and to be held exactly after 
the manner of a pen, by which means the hand is made 
pliant, preparatory to the use of that instrument on paper. 

Small Slates without capitals, which arc the sort recom- 
mended to schools in general, are sold for fifteen shillings 
the dozen, by one of which all the children in a family may 

learn 
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l,earn to writje, and with care it will last for ages. Small 
Slates, with capital letters, are sold at one guinea the doietu 
Thev may be procured on my account from Messrs. Cham* 
pante and Whitrow, Stationers, Jewry-street, Aldgatej-'and 
Messrs. W. and C. Child, Lower Thames street. 

The method I recommend in making use of my ^mall 
Slate, with the two addition sums engraved upon it, is to cut 
off with the pencjj th^ three lower lines for the first sym, 
|hen fpi^r lines, then five, &c. by which me^ams the two 
sums answer the purpose of many y I have proved this Slate 
to be of great use in schools. The large Slate, with the first 
four rules of arithmetic engraved upon it, I recommend as a 
useful article in private families, as by it children piay \ip 
exercised in those rules with very little trouble. 

An addition sum may be cut upon a Slate, to do for the 
purpose of addition, subtraction, multiplication, and divi- 
sion, by setting the lines at a considerable distance from 
each other, and making the upper lines the largest numbfets 
for subtracting, but it makes rather a complex article, ^nd 
examples for children cannot be too plain. 

I have prepared some Slates with designs engraved upon 
them for learning to draw from, but I do not consider this 
as a very important article. 

I should have been happy to have attended personally 
upon the Society, but through confinement in business and 
my small means, I have t^ker> the liberty to send the S)ates 
by a friend, 

I am, Sir, 

Your humble servant, 

THOS. WARREN, JuN. 

Svry St. Edmunds y 
Jan.Uhf 1809. 

To C.TATLOia, M.D. Sec. 

Certificates 
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Certificates were received from Mr. John Powell of 
r3lington, and sixty other respectable persons, stating tha|i 
ihey think Mr. Warren*? Inypntipn is likely to proyp of cofir 
sld^able puhjjc utility. 



Reference to the Engraving of Mr. JVarren^s Slates^ 
for teaching; Writing and Arithrnelic. Plate IX. 
Figs. 6 a?id 7. 

Fig. 6 represents one of tlite smaller Slates, on wliic^i the 
numerals I to 9 are engraved on the Slate ; faint hori:?ontaJ 
parallel Un<js are drawn across the Slate, within which thp 
Kholar is to popy with a Slate pencil the figure at the be- 
ginning of that linp j he may at discretion prQcee4 to copy 
one figure in the diff^ent lines on the SJate, or to copy each 
figure in each lin^. When the lesson i? completed and ex- 
amined by thp master, the figures made by the scholar with 
the pencil are rubbed gut, ^nd Jie procp^ds with a secon^ les- 
son as before. 

By reversing the SJate, the small letters of the alphabet 
will serve for lessons in a similar manner. 

Fig. 7 shows one of the larger Slates with examples in ad- 
jtlition and subtraction, these lessons may be varied at the 
pleasure of the master, by the methods pointed out in Mr. 
Warren's preceding letter. 

The master of a large school may have each Slate engraved 
m different figures, by which means an infinite variety of 
l?!$sofa^ maybe furnisljted. 
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Fifteen Guineas luere this Session voted to Mr.h 
Brocjcbank, of fVhirlpipin^ near Whitehaven^ in 
CumberIq.nd^for axi ingenious Machine for making 
Slate Pencils, 

The follotving Communications ivere received from 
him, cm Explanatory Engraving is annexed, and 
a Model of the Machine is preserved in the Society^s 
Repository. 

SIR, 

1 N the month of July last I introduced myself to you at th^ 
Society of Arts, &c. for the purpose of exhibiting some spe* 
cimens of what I believed to be be a new and ingeniovii 
jnaxwifecture. 1 then requested your advice respecting th^ 
proper mode of bringing the invention before thq Societji 
»nd if.it met their approbation of procuring some gratuity, 
honorary or pecuniary, for the inventor. In compliance 
with your information, the inventor has constructed a model 
of the machine, which will fully illustrate to the Society on 
a small scale its mode of operation on the larger one of the 
mill he ha:^ lately erected. 

To plac^ the claims of this invention in their proper light, 
it may not be improper to state the causes which first led 
Mr. John Brpckbank, the inventor, to turn his thoughts to 
the construction of this sort of machinery, and to erect a 
mill for the purpose of making slate pencils. The specimens 
which accoippany the model now sent will be convincing 
proofs of its efficacy, and of the superiority of his pencils 
over all others hitherto manufactured. 

In the vicinity of Mr. Brockbank's residence on Black 
tJombe, a lofty mountain in the seigniory of Millom Cum- 
berland, 



J 76 mechanics; 

berland, there is an almost inexhaustible quarry of that spe- 
cies of shale or shiver, peculiarly adapted for this purposCf 
Having proved this, and being informed that an immense 
quahtity of such pencils were annually imported into this 
kingdom, under the name of Dutch pencils, he conceived 
the idea, that the intervals of leisure which his occupatiorfS 
in husbandry allowed him, might be profitably eniployed, if 
l^e could discover some mode of manufacturing pencils that 
should rival in cheapness, and excel in other respects, thos^ 
procured from foreign markets. I hare no doubt you will 
agree with me in thinking, that in the outset this fijd not 
seem an easy undertaking, but it has nevertheless ben exe-» 
cuted with complete success, more particularly when tlie 
cheapness qf the imported pencils is considered. The en» 
couragement the sale has met with wherever they have been 
tried, namely in a few of the largQ town3 in Cumberland, 
Westmoreland, and Lancashire, soon occasioned a greater 
demand than the inventor was able te supply, whilst the 
power of th^ machine was only impelled by the hand. At 
thaj: time the long pencils were sold at ten shillings, and 
)Lhe short ones at five shillings per thousand, and he was 
jible to makQ about twelve hundred of the two sorts per 
diem. 

Now that the machinery is worked by Fat^r, no greater 
j-apidity of execution is acquired, byt it is no longer a work 
of much bodily exertipn, and may be managed by boys ; so 
that if h^ continues to receive encouragement, he may be in- 
jduced to extend his machinery, by the addition of more 
frames, to a larger water wheel, so as to answer the most 
jfXten^ive demand. Humble as this species of manufacture 
pnay at first be thought, yet much might be said to sho^F 
^hat it has stronger claims to attention than a superficial view 
^fthe price and nature of the article might suggest. Th^r^ 
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}S a grerit aild constant demand for such pencils in every vil-- 
lage df the klng;dom ; and that demand has hitherto been 
supplied by importation from foreign markets. Perhaps any 
further remarks of mine may be unnecessary on this siibject. 
I have only briefly stated the grounds upofi which the in- 
ventor respectfully solicits attention, he being ftilly aware, 
iti his remote Situation, that rio'thing is more likely to aid his 
views, by dailirig the public attention to his manufacture, 
than the honourable notice of thfe Sotiefty instituted for the 
Encouragement of Ai'ts, Mariufactui-^s, and Commerce. 

If the Society should wish for any additional informatioii^ 
respecting the machinery and its operation, more than what 
the description accompanying the model conveys, I beg leave • 
to refer them to Mr, Miles Drockbank, Coopers'- court, 
Conlhlll, who has seen the niachine at work, and can give 
every information respecting its power and execution. 

I remain, Sir, with great respect, 

Your most obedient servant, 

JAMES SATTERTHWAITE, 

Rector of Wkicham* 

March 1, 1808. 

TgC.TayloU, MD. Sec. 



SIR, 

Please to have the goodness to observe, that my present 
machinery is worked by a water-wheel of only seven ie^t 
diameter, fixed on one end of the axis ; a small lever, pro- 
je'Gting from the axis, presses down the jaws of a pait of 
pincers^ the lower handle of which pincers is fixed stationarjr 
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below die axis above-mentiailed, and the uppfer handle is 
jiltei'iiately pressed dow6 hf the lever, and raised hy a eranfc 
at its extremity, wliich is counterbalanced by a Weight above 
it. These pincers first cilt the shale or shivers into proper 
lengths or slips, which slip<! are carried from thence, and one 
by one entere^d into the eiid of a circular sharp- edged tool or 
tiibe, something resembling that with which sadlers punch 
h6les ill leather; they aire forced through this by means ot 
another lever fixed in the axis of the water-v/heel, \<'hich al- 
ternately presses forward the frame sustaining the pencil, 
and draws back the frame aftef siich pressure by means of z 
Wefdge Tind wheel fixed ujpon another axle. The pencils are 
made in a circular form by their pressure through the hollow 
tube above-mentioned. I have seiit specimens of the mate- 
rials and pencils, in their different stages of wotk, tef expliuii 
the business fully. 

I' am. Sir, 

Toiir obedient servant, 

JOHN BROCKBANK* 

IVIih'ipiphiy hi iVhkham, lizdr 
IVhiUhavcriy May 1, 1809. 

To C. Taylor, M.D. Seg. 



Description of Mr, Brochhtinh^s Machine for manu- 
facturing Slate Pencils. 

Mr. Bfockbank's machine is shovi^n in perspective in Plate 
X, where AA is the axis or shaft of a water-wheel, which 
gives motion to the machinery ; a a are two cams or tappets 
projecting from the axis to work the nippers or pincers B ; 
I be lever .r, which is part; of the lower jaw, is lifted up by 
tvro rods^ which connect it with a heavy lever or counter- 
balance 




d 



.MECHANICS. 47<| 

balance h, and by this means the nippef 5 are opened 5 the? 
^ppcr jaw is fixed to a post firmly placed in the ground ; as 
the water-wheel revolves the cam a alternately presses down 
the lever x, and closes the nipper^^ aiid when the cam a has 
t)assed by, the weight of the le^^er b op'ens th^m again. L is 
anbthefr cam, much larger than the former, (fixed into the 
same shaft AA), for givirig motio'n to theoihet machine: 
DD are two cylindrical rods, connected by th^ crosi piece* 
EFG, which fofrm a fram^ ; the rods DD slide through holes 
or stfcket* in two beams J J, fixed to th^ frame c^^ the unfa- 
chine ; between these two beams an iroti plate H is fiied, 
having a hole in the middle to receive the screw of tht' 
the cuttiiig tube shown in sectiott in fig. 2. The frame is 
j^ilshed away from the axis A by the cam L meeting the 
fgross-bar E of the frame, and it is brought back again by the^ 
tarn moving a ct-ooked lever eee^ which is fixed on ain axii 
H. II are two arcs of circlcfs of segments of wheels, fixed 
to the same axis H j two chaini kk are fastened to' these, 
and passing over two pulleys //, are fastened to the front 
|)Iece E erf the frame ; by these chains the motion of the 
crooked lever ^^ is commKinicated to the frame, so as to 
draV it back ready for the next stroke of the cam L. M is 
a cross-bar moving upon two centres, having a notch or gap 
in the middle of it, for one end 6f the shiver or piece of slate 
to rest upon ; at one end of this bar is an arm, to which is 
hooked one end of a beam or weight, the other end resting 
upon the ground ; the frame in its action presses down this 
tross-b^r, biit it is again replaced in its upright position by 
the action of the weight upon it. 

The materials intended to make the pencils are laid in 
a convenient place, the person employed generally sitting to 
the work. In the first operation of the mill, the pincers B 
very expedklougly pinch or split the materials into slips or 

lengths, 
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lengths, from thence they are received by a person standing 
to attend the frame, and bettreen the frame and the pinceri^, 
one of the points of the slips or lengths, so Split or pinched 
by the pincers, is put into the cutting ttfbe^ and the othet 
^nd rested in the notch of the cross bar M, the revolution 
of the water-wheel now forces the frame fortfrhrd and formJ 
the pencil, by thrusting the slips or lehgths befo^re-meni 
tioned through the cutting tube (which should be made of 
excellent steel), which is screwed into H, the chips or re- 
fuse slate falling down Under the cutting tube. The pencils 
are then in their second stage, and in order to reduce them 
to a proper size, the first cutting tube is unscrewed or taken 
out, and :ih6ther the size of the intended pencil is fixed in 
its place, they are forced through thfs smaller cutting tube 
by the same operation as before, and the slate pencil is then 
completely finished, of a beautiful cylindrical form, ready 
for use. 

The two screws rf, which either acdvance Or draw back 
the cross piece F, are to regulate the forcing fratne, that all 
the pencil may be forced through the cutting tiibey when the 
cam L upon the water-wheel axis A A leaves the forcing 
frame. The water-wheel of the mill is only 7 feet dia- 
meteir> yet it has sufficient power to work both the pincer^? 
and the forcing frame at the same time. 



The 
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^/ic Silver Meoal of the Society was this Sessiori 
voted to Mr. Robert Salmon, of fPobuni^ for Jm 
Jnventidn of a Macliine for securing Persons at- 
tempting Depredations^ tvithcut affecting their Lif^ 
or Limbs, 

*rhe following Comimmication ud^ received from hirrtj 
an explanatory Engraving is annexed^ and one of 
the Machines is reserved in the Society's RepositoriJ . 

SIR, 

1 BBG leave to submit to the Society of" Arts, &c. a Mah- 
frap, which I hope will meet with their approbation. Td 
those who live in the country it is needles^ to explain the 
frequency of petty depredations committed on garden^, or- 
crRards, &c. and which are sonletimes very vexatioits. Few 
persons would Hke to endanger tlie life or limb of the depre- 
dator by setting the common steel man-trap, yet it is pre- 
sumed there are but few w-ho would not wish td detect the 
offender. Tlie instrument which I have the honour to sub- 
mit to the Society is for the purpose of catching and holding 
the person without injury. At the Agricultural Meeting at 
Woburn last summer, an ingenious invention for a similar 
piurpose was produced by Sir Theophilus Biddiilpli \ it con- 
sisted of a wood box, containing two springs in iron barrels, 
and two chains passing over and round them ; when this wa^ 
set, the chains were withdrawn from round the barrels and 
extended to a certain distance. A trigger then kept the trap 
from closing, the whole was then covered over with thin 
iron plates, so that if a person set his foot on thos^' plated 
his leg dropped into the box, and the chains closed r^nd it 
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and held the leg ; but as the box was about three feet square 
and a foot deep, it was requisite that it should at setting bfe 
let into the ground, which would be a wo»*k of considerable 
libour, and when done it v/ould be difficult to dispose of the 
stuff from the hole, or to conceal the trap, and as the whole 
apparatus was cumbersome and expensive, it appeared to mc 
riot to be well applicable in practice. 

t think it riglir to give this explanation ih jiistice to Sil* 
Theophilus Biddulph, from whom my idea of the utility of 
something of the kind arose, as also to show the difference 
between his invention and the trap I have made, which is so 
very simple as hardly to require explanation. When set it 
only requires that the two keys be withdrawn, and that the 
trap be covered with a few loose leaves or mould. To the 
trap I have attached a piece of chain and a screw to be 
screwed into the ground, so as to prevent its being carried 
away ; but against any person that may be caught such a pre- 
caution is perhaps unnecessary, for any person who is caught 
will find the jaws of the trap close so fast on the leg that he 
cannot drag the trap far without great pain, and will consc* 
quently be glad to stand still and to call out for relief. For 
die convenience of explanation I have applied mufflers to 
the jaws of the trap, so that any person may put in his leg 
without the least inconvenience. I have even tried it with- 
out, yet, though void of danger, the sensation is not plea- 
sant. The muffle will of course be omitted when set for 
vse, as it is not then necessary to guard against a little incon- 
venience, otherwise the springs might be made weaker. 

I remain, Sir, 

Your ip<ost obedient humble servant, 

ROBERT SALMON. 

Woburn, Feb,l2y 1809. 

ToC.Tatlok, M.D. Sec. 



MECHANICS. 183 

P. S. Permit me strongly to recommend to the notice of 
Hie Society the earth screw attached to the trap, as excellent 
for the purpose of fixing any thing steadily in the earth, 
this screw is far superior to the common way of driving an 
iron point or stake therein. 

I have employed it for several years in fixing cross -staffs 
and other surveying instruments with great advantage. The 
very act of driving a spiked instrument into the earth leaves 
it loose with some play or movement, which prevents it frotn 
being easily secured j but with a screw of this kind at the 
bottom of the instrument it is firmly fixed in the ground, 
and a turn of the screw will again fix it, if it should by any 
means be moved or loosened. It may also be screwed into 
the ground with any instrument upon it, which would be 
Spoiled by the act of driving it in. 



Description of Mr. Salmon^ s Man-Trap^ tvhich detains 
the Offender, luithout injuring or maiming him. 
See Plate XL Fi^. 1. 



•&• 



The principal figure in the fore- ground of Plate XL is a 
perspective view of this machine. Fig. 1. ABC is a frame 
of wrought iron; about 18 inches square; it has an eye pro- 
jecting from it to receive a short chain, the other end of 
which is fastened to an iron screw, shown separately at D, 
screwed into the earth by the key or handle E ; this screw 
is about H inches long, and, when screwed into hard ground, 
will hold so firmly, that there is no danger of its being drawn 
out, even by two or three men, and having a small square 
end, it cannot be turned without the key or handle E ; so 
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that an offender would find it extremely difficult to remote 
the trap : e efg ate two iron frames moving on centres ill 
the frame ABC ; these frames have a constant tendency to 
close together, by means of two springs />/>, fixed in the 
frame AB, and acting against pins projecting from the Up- 
right sides of the moveable frame ee; i;^ are two small iron 
rods jointed to the upper rod of the moveable frame gy and 
passing through sniall locks //, fixed t6 the 6ther frame /. 
These locks contain clicks which are pressed by springs into the 
teeth, as may be seen upon the rods k k, so as fa prevent the 
two barsy^ from being drawn asunder when ihey have been 
dosed by means of the springs f>p. The internal mechanism 
of the locks is explained by figixres 2, 3, on a larger scale at 
LM, in the same plate ; one side of the lotk is supposed to "be 
removed to exhibit its interior parts, where i represents the 
rack, or that part of the rod which is cut into teeth, r is the 
click, which engages the teeth of the rack, and J>revents it$ 
being drawn through the lock : the click is pressed against 
the teeth of the rack by a spring, which is plainly seen in 
the figures ; the locks are attached to the ends of the bar f 
of the moveable frame, by the h^t passing through the loc'k^, 
and when the lids are rlvetted on it is confined in such a 
manner that it cannot be got out. But as it is necessary to 
open the bdivs/gy and draw the clicks back from the teeth of 
the racks, Mr. Salmon has contrived two different methiDds 
of accomplisTiing this object. Figure 3, M is that which is lised 
in the model left at the Society's Repository, a small key or 
screw S is put down through a hole in the lid of the lock, 
and is received into a hole lapped with a screw in the click : 
by turning the screw it lifts the click out of the teeth of the 
rack 5 so that the moving frames fg cin be opened apart 
from each other, till they lie flat upon the frame AB. The 
ir-on cross m is then put between the tWQ tod$/g, the screws 
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S of the two locks are to be withdrawn from the locks, and 
the trap is set for use. If an offender shquld place his foot 
within the square of the frame, he would tre^d down the 
cross m^ and haying thus removed the obstruction, the two 
frames e e fg are closed together by the springs p pj so that 
the bars fg inclose his leg, and the clicks in the locks pre- 
vent the bars being opened without the screws S, In some 
of the machines which Mr. Salmon has made since the model 
was deposited with the Society, the locks are made lik^ 
figure 2, L, where a common key is to be introduced, and, 
when turned round, catches the tail of the click ; it may have 
wards to prevent the usiftg of a felse key, though no wards 
are shewn in the plate. Part of the screw D for securing the 
||;rap from being carried away by depredators, is shewn on a 
larger scale at N, in order that the peculiar form of its threads 
may be better seen, which fix it firmly in the earth. Such 
jjcrews would be very serviceable in fastening horses at 
grass, &c. . 



TTwENTT Guineas ivcre this Session voted to Mi'p 
Robert Salmon, of Woburriy for a Method of 
constructing coinmodious Houses witli Earthen 
Walls. 

The following Communication was received from him, 
Explanatory Engravings are annexed, and Models 
of the jlpparaius are reserved in the Society^s 
Repository. 

Dear Sin, 

IxAViNG for some years past practised at this place the art 
ui Pise, or constructing walls with earthy and having in 
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consequence been several times, both publicly and privately 
called on to communicate my observations thereon, I have 
been led to consider that the best mode of generally corn - 
niunicating what I know on the subject would be through 
the medium of the Society of Arts, &c. I have accordmgly, 
by the waggon, forwarded a case containing a model of my 
frames and apparatus for performing the work, with every 
particular in my power to give, for the information of any 
persons inclined to build in that way, and they will I hope, 
be found worthy a place in the collection of the Society. 

To such as may be inclined to see specimens of this work, 
and may not have an opportunity of going far distant from 
London, I can recommend a house and other works built, 
and some of them inhabited by my brother, Mr. William 
Salmon^, Builder, at Henley- Hill, near Barnet^ Herts. 

I have the honour to bc^ 
The Society'sj and your most obedient Servant, 

ROBERT SALMON. 

rVoburn Parle, Dec.Sth, 1808. 

ToC.Taylor, M.D. Sec. 



Description of the Engraving of Mr. Seilmon's Method 
of building Pise or Earthen Walls. 

Fig. 4?. of plate XL is a perspective view of the apparatus 
or moulds, in which the earths are rammed to form a Wall. 
The mould consists of two long planks F^, twelve feet long, 
twenty inches broad, and one inch thick, each made in 
two breadths ; they are strengthened by several pieces of 
wood nailed across them. Holes are made through these 

pieces 
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pieces of wood at top and bottom, to receive iron bolts, 
which hold the two boards parallel to each other, fourteen 
or sixteen inches asunder, which is the thickness of the wall 
intended to be formed between them. The bolts have a 
large head at one end, and a key passes through the other, 
to keep the planks together. When a wall is to be built, 
the foundation is laid in brickwork, which is carried about 
nine inches above the ground, upon this brickwork the 
planks are placed and bolted together. Two boards, like that 
shown at G, are placed between the planks at the ends, to 
form the ends of the mould ; these boards are placed between 
the two bolts aa^ which are seen close together at the end 
of the moulds, and are held fast by that means ; the earth 
is now to be rammed in between the moulds, by the ramnier 
with an iron head X. When the mould is filled with earth 
and well rammed down, the keys are to be taken out of the 
bolts, and the bolts drawn out ; the planks are then removed, 
and put together again, a length further upon the wall, the 
bolts at the end, being put through the holes left in the wall, 
only one of the end boards is now put in, and the ramming 
proceeds as before ; in this manner straight walls may be 
built of any length, and when the lower course is finished, 
then the mould may be taken to pieces, and put together 
again upon that course, the lower bolts of the frame bein^ 
put through the bolt holes, which the upper bolts made in 
the wall at the first operation, to insure that the upper part 
©f the wall is in the same place, and exactly over the lower, 
When a wall is to be built thinner than usual, a block of 
wood must be placed under the head of each bolt, so as to 
diminish the space between the planks. 

When the angle walls of buildings are to be made, the 
apparatus is put together, as shown in the plate ; four of the 
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planks are put together to form a right-angled mould, one 
end of each of the planks Fand M i^ furnished with double 
t>plts, the other ends haye each two eyebolts fixed into them, 
as shown separately Tit b d ; then a bolt 71 connects the two 
mQuI4?, sp as to form a hinge ; the planks are kept together, 
so a§ |:q he perpendicular to each other, by a long iron rod K, 
hooked Into eyebolts fixed in the planks. The outside planks 
of the mould are joined together in a di^e^ent manner, see 
iig. 5, that of one frame being Ipngei* than that of the other, 
and has t\yo pair of holes through its end 0,* tq receive the 
bolts ( if \yhich are fastened to the ends of the other shorter 
plank^ ^nd the keys are put through the ends of the hqlts,. 
to secure the planks together •, a piece qf wood P is pccasi- 
pnally placed between the end of the ^hprt plank and the. 
side of the other, to increase th^ spaqe between the planks, 
to make a thicker wall, the two bolts at the end of th^ plank 
being received into the notches jn the piece pf wood, an4 
these bolts are then put through the holes Z Z of the loipg 
plank. In building the angle wall, it is necessary tjiat th^ 
vertical joint formed between each mould should not he 
over one another, hut arranged in the same manner as the 
joints of brickwork*, this is accgmplished by making the 
lower course qf wall upon the brickwork only half the 
length of the mould, which is done by placing the end board 
G of the mould in the middle of it. The next course over 
this is to be made the whole length of the mould, the next 
one only half, and so on, as shown in the figure. 
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Improved Moulds and Description of making Earth 
IVallSy by Mr. R. Salmon of fVoburny Bedford-, 
shire. 

The model pf the frJime in possession of the Society is 
niade to a scale of an inch to a foot^ the frame at large is made 
of li inch d^^l, ploughed and tongued together. The bolts 
and pins or keys of iron, as ape also the plates on the holes 
in the sides of the frame, These plates are put to prevent 
the keys from cutting into the Fppd, and the holes from 
gulling and wearing. 

This sort pf nipuld is calculated for making walls, either 
fourteen or sixteen inches thick, and the model (or perspec* 
tive view of it in the distance of plate XI.) shows how the 
mould is to be applied for making the corner of a building of 
the sixteen inch wall 5 the same moulds may be applied for a 
fourteen inch wall, ^ being tjie outer sides. F H the in- 
ner sides. When employed for straight walls, or making 
good between the corners of buildings, the two returns of 
the frames are used in pairs, ff and FH make two sets of 
frames. The bpard marked G must be of width equal to 
the thickness of walls to be made, and are for the purpose 
of stopping the earth, and making ends or jaumbs to doors 
or windows, or wherever wanted. The piece of wood P is 
two inches thick, and is for the purpose of making out the 
external sides of the moulds, from a fourteen inch to a six- 
teen inch wall : by introducing this piece between the two 
sides^, and putting the fixed iron pins in the outer holes 
Z Z, and taking away the blocks under the head$ of the 
outer bolts, the sides of the frame will then be sixteeai inches, 
as under, and thereby adapted for a sixteen inch wall. Fig. 
E are pieces of wood about I5 inch square, and cut to the 

length 
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length of the thickness of the wall, and are for gauges to 
be applied on top of the bolt, to keep the keys from draw- 
ing the sides too close together. 

In beginning the wall, some of them are necessary at the 
bottom, the more firmly to support the frame on the brick 
or stone work. They are then worked into the wall, and, 
after the frame is taken down, drove out. After the first 
course, they are only necessary to the top irens, and may 
be taken out as soon asrthe earth is rammed up near theni, 
so that no holes are left if^ the upper courses of the wall, 
more than the bolt holes. 

When these frames are used, one sid<i is placed in such a 
direction, that the front or end may be required to be taken 
away, and then by means of the angular iron brace K, the 
other return is sure to stand at right angles wi-th the first. 
Care should then be taken, in the first course, to set the sides 
level, that being done, the other upper courses, from the 
nature of the frames, and manner of using them, must of 
course come upright and level without any particular eare, 
and a wall being properly began, cannot well get wrong* 
After the first course of a building is done, the moulds 
should be moved to another, and so on till all the courses 
are up, and as the top holes of each preceding course be- 
come the bottom holes in the succeeding ones, no.diiK- 
culty will be found in fixing the mould after tlie first com-se 
is properly done. 

Fig. 6. shows the iron pin and staples that keep the internal 
angle of the frame together. K, fig. 4. an iron stay to set the 
returns at right angles.. • This is only wanted where orher 
means of setting the building square is not to be obtained. 

Having described the frame, and means of applying it ge- 
nerally, it may be necessary to observe the following parti- 
culars in the process. I-Iuviiig carried one course round the 
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building, it frequently happens that the top thereof beeofties 
too dry to attach to the next succeeding course, and there- 
fore it is advisable that, as soon vis the frame is set for the 
succeeding course, a small quantity of thick grout, composed 
of I lime, and ^ earth, be poured on top of each course, 
immediately before the first layer of earth is put in. A very 
small quantity is sufficient, and will add much to the 
strength of ihe work, by cementing the courses well together 
at the joints. The workman should also, with the corner 
of his rammer, in ramming home to the upright joints, cut 
down a little of that part of the wall, up to which he works ; 
this will make the upright joints key together, and unite in 
a solid manner. Having thus proceeded and got up the 
walls, the next thing will be to stop the bolt hol^s, with 
mortar made I hme and f earth the same as the wall. 

The earth proper for this work should be neither sand nor 
clay, but partaking of both. Clay is particularly objection- 
able, as is also chalk, or calcareous earth of any sort. Sand 
i$ also not proper, unless accompanied with some binding 
quality : the bolder and coarser the sort of earth the bet- 
ter. When used, it should retain no more moisture than 
just to make it adhere together, under the pressure of the 
thumb and finger. Notwithstanding earths bordering ou 
sand appear to make the strongest work, nevertheless good 
earths may often be found in parts that do not abound with 
sand. Those that abound with a mixture of grit or fine 
gravel are generally the best. Having provided proper 
earth, as much should be put in each layer as to form about 
an inch and half when compressed by ramming. 

The rammer X should not be more than half an inch 
wide on the edge, in order that it may more forcibly com- 
press every part of the earth, which a flat rammer would 
not <Io so well. 

In 
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In making the walls, about three inches m thickness 
of loose earth should be put in each course, which done, 
the same, by means of a trowel made for the purpose, is 
drawl) back and cleared from the face of the wall, and the 
space then filled up with the facing composition, forming 
on an average about one inch in thickness j the whole then 
is firmly rammed, (in which, and properly preparing the 
facing stuff, much depends the perfection of the work,) till 
it is quite hard, when it will be compressed to about one 
inch and a half in thickness. The common facing stuff i^ 
composed of lime one part, and earth, the same sort as used 
for walling, three parts. The lime aqd e^th niixed and 
slacked together, the same as for mortar. The piore it is 
slacked and wetted the better, provided time can be allowed 
for it again to dry and pulverize, so as to be fit for ramming. 
The better sort of facing stuff may have a small quantity 
more of lime in it. 

The foundation should be of brick or stone, carried up 
nine inches above the ground, and if a plinth is to be shown, 
then one course above the same 3hould be of brick or stone, 
to prevent the water that might lodge on the plinth fron^ 
damaging the ^arth wall. 

The proper season for performing this work is any time 
that the esfrth is to he procured sufficiently dry for the pur- 
pose 5 the more early in the season the better, in order to. 
give it timp to dry before finishing, or if late it would he ad- 
yisablenot to finish till the year aft^r it is built. 

Windo\YS and doors may be left in the walls wherever 
wanted, by fixing the head of the moulds and carrying up 
quoins to form the same ; in erecting which some bond tim- 
ber should be laid in coarse mortar and rammed in with the 
earth. Lintols may also be laid at the proper height. This 
Ancthod is cheapest, where only one window or door of 4 

size 
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size IS watited, tut if many, the readiest way would be to 
make some rough frames of boards of width equal to thick- 
ness of walls, and place them in the situation of the windows 
and doors. When done the earth is rammed up to tlieiti, 
laying bond timber at the sides and lintols over them. In 
both cases the windows arid door-frames are to be put in 
their places and fastened to the bond-timber, after the wall 
is up. The bond timber, lintol and plates, should fe kept 
as thin as possible, in order to prevent any disagreement be- 
tween the earth and timber in the shrinking or drying of the 
.^ame. 1 he bond timber about 4 inches by 1^; floor or 
wall plates 6 inches by :2 ; lintols about 4- inches thick ; and 
it may be worthy of notice that any slabs or rough stuff may 
be used, the earth being sure to ram close to it and keep it 
in placef. 

For commfori ccyttages, when the whole of the walls are up 
and covered in, the holes should be stopped with very coarse 
mortar, made the same as the facing stuff, but used wetter^ 
and the wall then lime-washed over with lime and sharp 
i^and, which should be made up in small quantities and used 
whilst hot. This may readily be done by adding a knob of 
lime and sand a little at a time as it is used. 

For better kind of cottages the better sort of facing stuff 
may be used, and then, as before, the whole lime^whited ; or 
if it be required to make the finishing as perfect as possible, 
the following is the best mode, viz. with water and a brush 
thoroughly wet and soak the face of the wall for two or three* 
yards in superficie at a time ; all which part, during the said 
wetting, should be continually rubbed and worked about 
with a hand float, till such time the face is rubbed smooth 
and even, by which the facing composition will so wash tip 
as to become a pleasant regular colour, the face smooth and 
hard when dry, and not liable to scale off as a coat of plas- 
tering 
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tering would do. This finishing will be still improved by ?t 
small quantity of lime being put in the water used for soak* 
ing the face, and after the wall is well soaked and rubbed, as 
ubove-mentioned, there be thrown thereon with a brush 
some of the lime and sand, (such as used for lime-whiting,) 
and that also worked into the face 5 the face will then be- 
come as perfect and hard as stucco. 

Having explained the frames as constructed by me for 
performing earth walling, as also the manner of finishing it^ 
I beg leave to lay before the Society some observations on 
these, compared with the original French means and manner 
of performing the same, as described in the first volume of 
Communications to tlie Board of Agriculture. 

The sides of the frames, as formerly constfticted, were 
supported on joists or cross pieces of timber, which pieces 
Avere cut into the top of each course of walling. The sides 
werd then kept together by upright timbers framed into the 
cross pieces or joists, and the tops of the upright pieces were 
wristed and held together by ropes going across the frame 
from one side to the other. In consequence of this con- - 
struction, by experience I found much labour was lost in- 
cutting th^ channels to lay the cross pieces in. These chan- 
nels, after the buildings were Up, took labour and materials 
to fill them in, and rendered the walls less strong. Also the 
difficulty of getting the frame rightly placed every time it 
was moved, and the elasticity of the rope across the top, 
made the whole very imperfect, so much so that all work 
done in that manner was untrue and unsound •, as the rope, 
however tight it might be strained, would yield to a certain 
degree. The labour of moving tvas great, and when the 
frames were set, the crOss^ ropes and uprights above the sides 
were much in the way of the workmen . 

On examining the model I have the honour to send, it 

may 
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may be seen that these frames being once set trne, they rei» 
quire very little care afterwards : bein^ kept together by 
iron bolts no elasticity can occur, and the earth will be as 
firmly compressed, a^ if rammed between two walls. N<> 
cutting away for cross pieces is required, nor any holes but 
the small bolt holes to make good ; and as nothing sticks up 
above the frames, the workman cannot be impeded. In 
consequence of these alterations the work may be more 
cheaply and truly executed than with the old sort of 
frame. 

Previously to entering into the expense of this sort of 
v;ork, on my conceptions as to its advantage, it. may be ne- 
cessary briefly to state from whence such is collected. 

About sixteen or eighteen years ago, the late Duke of 
Bed&rd directed a foreigner, who was then making some 
walls in Lancashire, to come and make some specimens here^ 
and wishing to know how far it might be usefully introduced, 
I was directed to give attention, and every aid to the man 
employed. Accordingly frames of the old sort were made, 
exactly like those before described, and with them some 
specimens being made, the man returned. These specimens 
I c2)nsidered were very bad walling, and in attending to the 
execution thereof, seeing sufficient room for improvement, 
I was directed further to practise it. Frames were then con- 
structed like the model, and several walls erected, among 
which were some cottages now standing, and lastly, th^ 
house I Tiow live in. This has been built about twelve 
years, and is a sufficient proof of the utility of the practice ; 
the house being as close, warm, and dry in the walls, as if 
built of any materials whatever. 

With regard to tlie expense of the walls of this sort, as 
labour is the principal part of the expense, and as in some 
places labour is dearer than in others, the best mode of 

estimatin'T 
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estimating it at different places will be frdm the quantity 
that a man should do in a day, and which I have found to 
be 1| ysttd supetfidiali In the common day'i labotir of ten 
hours. 

At this pkfce the expense may be estimated a$ follows : 

£. s. d. 

La1>our to hiaking fadihg composition, fitting in and 
ramming to a \Q\nt\i wall, where the earth is at 
hand (labouret*^ being is. lOd, per diiy) per yard su- 
perficial .^ — — — 2 i 

Value of lime used in the composition rammed into the 

face of a yard supfifficial (lime being 8d, per bushel) 3 

Lime and labour to rubbing up and finishing the outside 

face of the wall — — — 3 



Total finished and faced On one side 2 8 
If a wall to a garden or othev'Wayi, and finished and 

faced on both sides> then add -^ — 8 

Total for walls finished oh both sides 3 4 



At this place' the taliie of a yard of brick- work is more 
than ten shillings, of walling only 14? inches thick, the 
bricks being 42^. per 1000, and lime 8d. per bushel; con- 
sequently thef oecononiy of the Pis6 must appear j and the 
same difference will be found in any other place where lime 
and bricks bear the same price,' and proper earth can be 
found at hand. But as attempting this sort of work, where 
it is not applicable, or improperly doing it, so as to lead to 
failure, may prevent its introduction where it would be use- 
ful, I shall endeavour to point out any precautions that have 
struck me, and every thing that ha$ appeared to make 
against it. 

Many persons have supposed^ and it has been asserted^ 

th3* 
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that almost any earth will do, but such is certainly very er- 
roneous, for proper earth cannot in all plates be found, and 
it being difEcult to describe it, Or to be sure when it h 
found, it seems aidviseable, before the entering on any con- 
siderable work, that the experimentalist should first do a 
small piece, and let it stand with the top otily covered for a 
winter at least. 

It has^ before been observed, th'2tt tlie dxcelletice of the 
ivork depends on its having due compression, as well as be-» 
ing of proper soiL If the compression be not perfect, al- 
though the soil be good, the walls will be unsound j and 
unfortunately it so liappens, that when a wall is built and 
badly rammed, its imperfection cannot res^dily be Observed, 
land further, the defect is likely only to be found but by 
Its failure j and hence arises the greatest bar to its general 
introduction, for as it requires considei*able labour to build 
a wall, it requires exertion to do it in proper season ; and if 
the labourer be employed to do the work by task, it becomes 
his interest to get on and do it slightly, and if done by day^ 
it will not advance so rapidly ; consequently, in either way, 
it will require great attention from a careful overlooker. 

From the foregoing comparative statement of Pis^ against 
brickwork, persons unacquainted with building are inclined 
to suppose that the whole expense of the building will be in 
proportion thereto ; contrary to this it only affects the wall- 
ing, — die roof, . floor, &c. remaining the same as before, 
excepting as it may reduce the quantity of bond timber and 
lime used in plastering the inside ; this latter is less than 
when plastered on brickwork, the face of the wall being so 
much truer than brickwork. 

A working drawing, on a scale of one inch to a foot, is 
left with the Societyj for the inspection of any person in- 
clined tcr construct the apparatus. 

O The 
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The Thanks of the Societij were voted on the Hth of 
February^ 1786, to Mr. Bream, of Yarmouth^ for 
his Present to them of a Model of a Boiler for the 
Use of TailoiV' Chandlers and other Manufacturers 
of in^amviable Matters. Explanatory Engravings 
on Wood are annexed^ and the Model is reserved 
in the,. Society's Repository . 

i H E frequent fires which have lately happened in the 
different inaimfac lories of tallow, soap, oils, varnishes, and 
other inflammable matters, in various parts of the kingdom, 
have induced the Society to publish a description of a model 
of' a boiler presented to them by Mr. Bream, of Yarmouth, 
in 17S6, of which no particulars had been heretofore given 
\i\ t\it Society's volumes, and which appears well calculated 
to prevent the dangerous accidents which often occur frora 
the use of boilers oft the common construction. 

The very little additional expense attending the mai:^ of 
bcilers upon this principle, and the great degree of safety 
procured by this means, may perhaps claim the attention of 
government, or of the insurance-offices to insist upon tlieir 
use in manufactories of inflammable matters. 

The first figure represents a bird's-eye view of the boiler 
ind receiving-vessel ; the boiler has a double rim containing 
a channel, communicating by a spout with a vessel below, 
placed near the side of the boiler. In case the inflammable 
matter should boil over the inner rim of the boiler, it is re- 
ceived by the channel betwixt the inner and higher outer 
rim of it, and conveyed immediately by the spout into 

the. 
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the vessel placed underneath, without risk of loss or 
damage* 




The second figure shows a section of the boiler and re* 
ceiving- vessel ; in which it will be observed, that the chan- 
nel which conveys away the fluid which accidentally boila 
over is much deeper on the side next the receiving- vessel, 
in order to accelerate the descent of the boiling fluid into it. 
Tl^e spout should be placed at some distance from the ash- 
hole and fire-place, for better security. 




2 



The 
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The Silver Medal and Twenty-five OuineAs 
tvere this Session voted to Mr. George Prior, jtm. 
of Otley^ in Yorkshire^ for a Clock Escapement. 
The following Communication tvas received from him^ 
an explanatory. Engraving is annexed^ and a- qom" 
plete Model is reserved in the Sociatfs Repository^ 

SIR, 

Ojnce I had tlie pleasure of seeing you, when my father and 
I were in London, I have invented and made the machine 
now sent to your address ; and I will thank you to lay it be*- 
fore the Society of Arts, &c. the first opportunity. 

This Escapement will do for a pendulum of any length,- 
and the friction is so small tliat it does, not require any oilj^. 
for it may be made as little as the tooth of the wheel can 
sufficiently touch the impelling spring, and yet be prop^ly 
scaped. 

It is necessary that the detent spring, the impelling spring, 
and the pendulum should all spring from one right line or 
centre^ and the impelling spring to be so much stronger than 
the detent spring as will always be sufficient to unlock the 
wheel. 

The machine being wound up, and the pendulum put in 
motion towards the left side, the impelling spring unlockithe 
wheel, when a tooth falls against the pallet, where it remains 
until the pendiilum returns; then moving the impelling- 
^ring, and the wheel being free, the weight on the axis 
causes it to advance while it escapes one tooth off the end 
of the pallet or spring, and another tooth is locked against 
tlie detent spring, as before^ while the pendulum returns, 

and 
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*And the impelling spring again unlocks the detent; as the 
impelling spring moves towards the left, the resistance it 
tfieets with by the elasticity of the detent spring in unlock- 
ing is returned to it, so that there is no more power lost than 
what was caused by the pressure of the wheel against the 
detent spring ; by which means it is freed from the loss of 
the maintaining power, which is evident in all detached 
escapements I have seen, by the pendulum or crutch, &c.' 
touching a spring or lifting a lever to regain the position for 
unlocking the wheel. 

I am, Sir, 
Your most obedient humble servant, 

GEORGE PRIOR, Jun. 

Otlcy^ Yorkshire^ 
April IS, 1809. 

To C. Taylor, M.D. Sec. 

P. S. The screw in the pendulum rod is to adjust the ma- 
chine when fixed up. 



J)escrlption of Mr. Prior's Escapement. Plate XIL 
Fig. 1, 2. 

Fig. 1. is a side, and fig. 2. a back view of it, which is sup- 
posed to be taken from behind the clock ; a r^epresents the 
axis of the swing wheel, or last wheel of the train of the 
f:lock } bd is the swing wheel fixed upon jt, having 30 ser- 
rated teeth, it is turned round in the direction from b to d, 
by the maintaining power of the clock, (in the model this 
power is supplied by the descent of a small weight attached" 
to the end of -the small line, which is coiled round the barrel 
/, on the axis of the swing wheel) 5 g is a spiking detent, 

O 3 which 
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which locks against one of the teeth of the swing wheel, and 
this prevents its running down, by the action of the main- 
taining power j i* is another spring detent, which is called 
the inipelling spring J when left at liberty, it unlocks the 
former by pushing against the end of the small arch. Fig. 2. 
^ fastened to the detent gy and thus removing the end of the 
detent which obstructed the wheel's motion 5 / is the rod of 
the pendulum suspended by a cock screwed to the back plate 
of the clock, a small piece of brass projects ky fig. 1. at right 
angles from the impelling spring A, so as to intercept the pen- 
dulum rod in its vibration, and at this place a small screw is 
put through the pendulum rod /, the point of which moves 
the impelling spring back ; a small pin is fixed to the frame 
in a line between the point of suspension of the pendulum, 
and in the center of the swing wheel, against which the 
impelling spring stops when at liberty. 

Supposing the pendulum to be vibrating backwards and 
forwards, and the wheel locked as in the figure, the pendu- 
lum swinging from m to 77, fig. 2. the impelling spring h 
follows by its elasticity, until the pendulum / arrives at the 
perpendicular ; at this period the impelling spring comes to 
r^st against the end of the arc ^, which it pushes back, so 
as to release the tooth of the wheel from the detent spring 
g ; the wheel now moves round a very small space before 
Jt meets the end of the impelling spring hy and is stopped 
thereby, in the mean time the pendulum continues its mo- 
tion the extent of its vibration towards 72, when it returns, 
and arriving at the perpendicular, it meets the impelling 
spring ky and carries it along with it, until the tooth of the 
wheel which rests against it, escapes from the end of it, and 
another tooth of the wheel comes to rest against the spring 
detent g. The succeeding vibration of the pendulum re- 
peats the same operation. 

Fifteen 
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Fifteen Guineas 2vere this Session voted ta Mr. 
John Duckett Ross, No. 55, Princes-Sir^et, 
Leicester-Square^ for an Eye Bath, to clear the 
Erye from extraneous Mattersy and to assist the 
Sight. The follotving Communicatiomvas received 
from him^ an explanatory Engraving is amiepcedy 
and one of the Machines is reserved in the Society^s 
Repository. 

SIR, 

JlSeing employed in the jewellery business, I have fre- 
quently suffered greatly from extraneous substances getting 
into my eyes, at different times, whilst I have been at work ; 
and I have witnessed many accidents of a similar kind, which 
have happened to enamel-grinders, turners in metal, jewel- 
lers, lapidaries, and other artificers. These circumstances 
led me to attempt some niean? which would relieve such 
misfortunes, and also strengthen my own eyes, which were 
naturally weak, I have now succeeded in inventing an eye 
bath, possessing all these advantages ; and which I beg leave 
to lay before the Society of Arts, &c. and hope it will be 
patronized by them. 

The machine I have sent, forms an elegant ornament for 
a lady's or gentleman's dressjng-room, and has been found 
very serviceable in use, of which I will furnish the Society 

with certificates, 

I remain> Sir, 
Your most humble and obedient servant, 

JOHN DUCKETT ROSS, 

iVo» 53, Greek-street^ Soho, 
March 6M, 1809. 

To C.Tayjuor, M.D. Sec. 

O 4? SIR. 
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SIR, 

I THOUGHT it might not be improper to acquaint you, 
that Mr. Carpue has, according to a promise he made ;ne^ 
this day honoured my invention, by expressing his fullest 
satisfaction of it before the Medical Board ; and that surgeon- 
general Keate, and Mr. Gillham, late chief surgeon to the 
Coldstream regiment, have, in consequence, favoured me 
with their orders •, and I am further assured, that there is 
great hopes of my invention being generally adopted for the 
use of the army and navy. 

I am, Sir, 

Your obedient humble servant, 

JOHN DUCKET r ROSS. 

TVfl. t, Old Bclton-^fred^ Long Jcrcy 
March MM, 1809. 

ToC.Taylor, M.D. Sec. 



Certificates were receix^ed from Mr. Charles Silber- 
i{ED, Optician, Aldgate. 

Mr. Richard Carpenter, Engraver, Aldgate, High-st. 

Mr. Edward Seymour, Engraver, &c. Greek-st. Soho. 

Mr. Vf I LLiA M Whitefield, Engine -turner, Silver-st. 

R. Squirrell, M.D: Soho-square. 

Mr. Robert Salmon, of Woburn. 

Mr. J. C. Carpue. 

Mr. Edw. Geo. Adams, High-street, Mary-le-bone. 
Stating, that they considered Mr. Ross's invention for the 

eyes 
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i^es calculated to produce many excellent advantages tQ"fhe 
public, and likely to become extensively useful. 



description of Mr. Ross's Eye Bath. Plate XIL 
Fig. S^ 4, 5, and 6. 

Fig. 4. Plate XII. is a perspective view of the eye bath;, 
which is preserved in the Society's Repository. This ap- 
paratus is supported on a pedestal, or tripod. The bath part 
is represented on a larger scale in section, fig. 5, where a If 
represents a glass vessel, which has a neck at the lower end, 
and an aperture at its vertex, as is shown in the plan, fig. 
6. to fit the eye. The neck is cemented in a brass tube c c, 
which is supported, by being screwed into an ornamental 
piece of brass work at the top of the pedestal. Tliis tube 
encloses a common pewter syringe, the end of which is ce- 
mented into the neck of the glass vessel, as the section suf- 
ficiently explains. The handle e of the syringe, has a piece 
of brass screwed to it, which slides up and down, between 
two pieces of brass at A, in the pedestal, and a glass dish i 
is fixed below the frame, to receive any water which may be 
spilled by accident. When the instrument is used, the glass 
vessel is to be partly filled with water, (or any other liquor 
with which the eye is to be syringed,) so as to cover the 
orifice of the syringe ; the patient then places his eye over 
the aperture in the glass vessel a b^ and suddenly lifts up 
the brass slider at A, to which the handle of the syringe is 
fixed, so as to force the liquor contained in the syringe 
through that in the glass vessel into the eye ; the liquor 
which covers the point of the syringe takes off the force 
with which the liquor would be thrown into the eye, so as 

to 



206 MECHANICS, 

to render the operation not in the least painful. A more 
commodious, though less elegant form of the same apparatus, 
is shown in fig. 3. The syringe a is here placed horizon- 
tally, its point being turned up. It is soldered into a vessel 
of japanned tin, and the glass e, which is here globular, is 
laid loose on the japanned vessel dy which contains the liquor 
that surrounds the point of the syringe. This apparatus 
;pg. 3. is intended to be placed on a table when used. 



77ie Thank f; of the Society were this Session voted 
to Mr. GiLBhRT Gilpin, of Old Park IroU'IPvrksy 
7iear ShiJJiial, for the following Letter^ in addition 
to his Communications in the former Volnvies of 
the Society^ on his Improved Crane and Flexible 
Chaim. 

SIR, 

JlERCEiviNG in the chains of the cranes a small degree 
of brightness upon those links which work vertical, and 
which was evidently caused by the angle, in which the for- 
mer works from block to block, producing side friction in 
the grooves of the pulleys, I determined to try a set of the 
latter, with a concave rim on each side, to embrace the links 
which work flat, and thereby prevent those which work ver- 
tical from coming in contact with the sides of the grooves. 
In other Fespects, they are exactly similar to those menti- 
oned in the Society's Transactions, Volume XXIII. page 
273 ; and the following is the corresponding experiment tried 
A^ith the same crane, chain, &c. 



The 
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liic crane was loaded with, 


Took to hoist the loads, when 
reefed with the chain im- 
proved grooved pulleys. 


First, 2000 lbs. 
Second, lOQO do. 
Third, 500 do. 


58 lbs. 
30 do. 
16 do. 


Total 3500 do. 


104 do. 



So that on the average of the trials, one pound raised 
33,65 lbs. and, consequently, this crane works 7,68 per cent* 
more flexible with a chain reefed in the improved grooved 
pulleys than with the original ones ; 28,87 per cent, more 
flexible than with an half worn, strand laid, tarred rope> 
of three and a half inches In circumference; and 37,51 per 
cent, more; flexible than with the same chain promiscuously, 
as in the common way. 

After upwards of" six years practice in cranes and ma- 
chines for raising coal and ore from mines, my former con- 
jectures in regard to the safety, durability, and cheapness of 
chains when worked in grooves, (see the Society's Transac- 
tions, Volume XXV. pages 78, 79, and 80,) are in a great 
measure confirmed, for they do not even now appear to be 
one-third worn. Indeed, this method of making them 
renders chains much preferable to hempen ropes in every 
respect, and leaves nothing more to be wished as a substi- 
tute for that expensive article. 

The war with Russia having nearly suspended the Impor- 
tation of hemp, round tarred ropes are advanced to fifteen 
pence, and patent flat ones to twenty- one pence, per pound, 
whilst chains continue at sixpence. Economy in the use of the 
former, has therefore become a matter of primary necessity, 
and in consequence, at those pits where we worked with one 
of each, the rope is now attached to the barrel, merely to 

lower 
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lower the mfen in the morning, and hoist theiri up at night, 
remaining disengaged all the rest of the day ; the chain (being 
braked down each time with celerity) raising all the coal 
and ore. 

All the workmen in this manufactory consider chains, 
when worked in grooves, equally safe as the best hciripen 
ropes; but some of those belonging to the mines pretend to 
think otherwise •, I say pretend, because though they will 
not descend the pits by a chain, yet, to come to some scene of 
amusement upon the surface, two or thr^ie ascend by it to- 
gether, riding upon the haded basket. It is certain, there- 
fore, that their opposition to chains arises from perverse- 
ness, and not from any idea of danger. 

The great demand for chains and tire has induced me to 
become a manufacturer of those articles ; and I am now sel- 
ling the former, made of the best Shropshire iron, at sixpence, 
;ind the latter at three pence, per lb. 

I am, Sir, 

Your obedient humble servant, 

GILBERT GILPIN. 



Statements of the Calculations in the preceding L^ ier^ 



Sl,25 


33,65 


100 


107,68 


26,11 


33,65 


100 


128,87 


24,47 


33,65 


100 


137,51 



For further particulars relating to this first column, see 
Vol. XXIII. page 274. 

Ctd Park Iron-TVorks, near Shfffnaf, 
August 9, 1809. 

To C. Taylor, M.D.Sec. 

We 
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We the undersigned tried the experiments mentioned in 
the preceding letter, and do hereby certify the same to be 
a true and correct account^ as witness our hands this 9th day 
of May, isoy. 

Thomas Bl A KEMORE, Clerk, Tin the employment of 
John Ball, Engineer, i Messrs. T. W. and B. 

Michael Tart, Smith, ^ Botfield, at Old Park 

Joseph Felton, Forge-carpenter, j Iron- Works. 

I have sent in a small box, by the Shrewsbury waggon, 
addressed to yoM, one of the pulleys and a piece of the chaia 
with which the experiments alluded to were tried. 

G. GILPIN. 



The Thanks of the Society were voted to Mr. 
Samuel Robfrts, Chairman of a Committee 
appointed at Sheffield for encouraging the Siveep^ 
ing of Chimneys tvithmit the ibse of Climbing* 
toys. 

The Society y anxious to relieve the siifferings of hii^ 
manity, have attended ivith much pleasure to the 
Endeavours of the Inhabitants of Sheffield^ and ro- 
Qperate with them in their attempts to supersede th^ 
Necessity of employing Climbing-boys ; tliey have, 
therefore y immediately on receiving the folloiving 
Communication, ordered it to be inserted in their 
Volume^ and an explanatory Engraving of the 
Machinery employed to be annexed. 

The 
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The original Drawings are preserved in the Society's 

Repository. 
The former Communications , made hij the Society oj 

ArtSy &c. on the subject of siueeping Chimneys by 

Machinery 9 may he found in the 23d and 25th Fo^ 

lumes of their Transactions. 



SIR, 

I HAVE taken the liberty of sending herewith some papers, 
and a request from the Committee formed here for encour- 
aging the use of machines in sweeping chimneys, that you 
will have the goodness to lay them before the Society 
instituted for the Encouragement of Arts, &c. It is the 
wish of the Committee here, that they should be published 
in that Society's Transactions, as appearing the most likely 
method of drawing the attention of the public to the 
subject. We think there will be a necessity of an Act of 
Parliament ; and, without that, no great good will be done in 
the business. 

I am, very respectfully. 
Sir, 
Your obedient humble servant, 

SAMUEL ROBERTS, 

Park Grange^ Shefflcldf 
Oct. 12, 1809. 

To William Tooke, Esq, 
Gray's-Inn. 



SIR, 
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SIR, 

In making tKis statement to the Society instituted for the 
Encouragement of Arts, Sec, respecting an object which 
has frequently engaged their attention, the Committee who 
make It are actuated by a desire of putting the Society and 
the pubHc in possession of all that information which they 
have obtained from extensive experience, thereby enabling 
the Society to form a more accurate and just estimate of the 
degree of probability that there is of final success, than they 
otherwise might be able to do. As the Committee mean 
not to found any claim to reward, they have only been 
anxious to convey the information in the most convenient 
and ready way, without perhaps exactly observing the forms 
prescribed by the Society. The same considerations which 
have so frequently pressed themselves upon the notice of the 
Society, respecting boys employed by chimney-sweepei-5 
as chmbers, operated on. the minds of many individuals in 
this towti, and upwards of two years i\go gave ns« to a ge- 
neral meeting, which appointed a Committee for the 
purpose of endeavouring to improve their situation, and of 
superseding the necessity of employing them at all, by sub- 
stituting machines for that purpose. This Committee 
procured by subscription a sum, which, though not large, 
has hitherto served to defray those expenses necessarily in- 
curred in the prosecution of the object for the attainment 
of which they were appointed. The Committee than procur- 
ed one of the machines from Mr. Smart, and engaged a clever, 
active man to undertake the working of it (having first 
ofFered it to all the regular sweepers, who refused it). 
The Committee then endeavoured, by public and private 
application, to induce as manv of the inhabitants as they 

could 
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toiild td encourage the use of the machine; iii which en* 
deavour they were as successful as could have been reasonably 
expected* As all the regular diunney-sweepers have endea- 
voured by every means in their power to impede the useqf 
the machine, the Committee found it necessary to proqur^ 
a boy to assist the man with the machine, and In cases where 
necessity required it to go up the chimney, because the! 
regular chimne3''-sweepers refused to suffer th'eir boys t0 
complete the sweeping of those chimneys where the ma- 
chine had failed. The brush })rocured from Mr. Smart 
being found rather difficult to Work, and liable to be out of 
order, the Committee made, and caused to be made, many 
experiments for the purpose of improving it. I'hose of 
which they have sent drawings, Plate XIIL figs. No. 1. and?* 
seems to them the most simple, the most easy to work, the 
most durable, and the most efficacious of any which they 
have tried or seen. The result of all the experience which 
the Committee have now had is, that though probably 
nine-tenths of the chimneys in this town, as they now are*, 
might be swept with the machines, yet that not one in ten bf 
those will voluntarily be permitted to be swept by them, 
however much the Committee may exert themselves, be- 
cause it probably will always take up some more time in xl\c 
operation, and there is some risk in the first instance th^t 
the chimney may not admit of being swept by the machine^j 
and because the ordering of it is generally left to servants, 
indifierent to the object, and inimical to new experiments, 
which might cause them more trouble. It is very possible, 
by stating striking and recent eases of oppression aiid suffer- 
ing, to arouse humanity to expressions of sorro^y aiid comijii- 
seration, but not often to gre^t and eontipued efforts Xp 
assist, especially if it require any sacrifices, however trivial. 
It therefore follows, that, unless the method of sweeping 

chimneys 
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chimneys with machines can be rendered less expensive and 
less inconvenient than by boys, (a thing not to be expected,) 
the practice will never voluntarily become so extensively 
adopted as to diminish in any considerable degree the num- 
ber of climbing boys. The Committee are therefore de- 
cidedly of opinion, that the object which they are endea- 
vouring to reach, can be in no other way effectually obtain- 
ed than by an Act of Parliament prohibiting chimney- 
sweepers from taking any more climbing- apprentices, and 
from employing any others than apprentices as climbing-boys. 
The Committee are of opinion that such an Act would 
effectually produce the desired end, without subjecting 
either the public or chimney-sweepers to any very serious 
loss or inconvenience, because the chimney-sweepers would 
have an opportunity to get into the practice of using the 
machines, before the present apprentices were out of their 
servitude, and the generality of those chimneys, which now 
cannot be swept with the machines would be easily so altered 
as lo render them capable of being swept with them, and all 
new chimneys would of course be so constructed. The 
Committee further feel confident, that the attention and 
ingenuity of able mechanics and others interested, would 
be so much turned to the completion of thepbjcct, that very 
Considerable improvenients in the inachiaes, and in the man- 
ner of working them, would be very soon made. As one of 
the most likely methods of producing the effect, the Com- 
mittee have thought it right thus candidly to state their sen- 
timents and opinions to the Society, to whom they will be 
happy to give any further information in their power, which 
may be thought likely to conduce towards obtaining the ob- 
ject of which they are in pursuit. The Committee need 
not attempt to describe the degree of suffering, consequent 
deformity, great depravity, painful diseases, and frequent 

P loss 



tn MECHANICS. 

loss of life, which attend the present practice to so imny 
thousands of helpless and unoffending children, who might 
otherwise become happy, useful, and worthy members of 
the community, because the Society were fully satisfied on 
these points long before the Committee who now address 
^hem wepe called upon to assist in the endeavour to remedy 
them. That the Committee have not been exaggerating 
the capability of the machines, (imperfect as they must be 
admitted at present to be,) is evident from the list sent here- 
with of such chimneys as have been swept with them here 
during the first twelve months, being upwards of twelve 
hundred, in spite of all the prejudice, opposition, ^nd dii^- 
culties against which they had to labour, also from the num- 
ber of respectable signatures approving of and recommend- 
ing, after trial, the use of the machine. For it must be re- 
collected, that it is only amongst the more opulent inhabit- 
ants, and, consequently, in the highest and most difficult 
chimneys, that it has hitherto been principally used, because, 
amongst the lower class, the regular chimney-sweepers have 
been accustomed here to sweep for the soot only, a prac- 
tice not yet adopted with the machine. The man employed 
here with the machine states, that if he had tolerable regular 
employment, at six pence each chimney, it would pay him 
very well. The Committee were very fortunate in engage 
ing a person well qualified and active in the use of the ma- 
chine, who has, under their inspection and directions, used 
his utmost endeavours to promote the success of the ma- 
chine, both by improving and facilitating the use of it. 

As it did not appear probable to the Committee that 
there would very soon be any great diminution made in the 
number of climbing-boys, they have not been inattentive to 
their welfare and comfort, but have endeavoured as much 
as was in their power to soften the rigour of their treat- 
ment. 
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ment, and to improve their situation. As the act for the 
regulation of chimney-sweepers and their apprentices was 
found to be so negligently drawn up, and so loosely worded, 
as to be utterly inadequate to enforcing proper treatment, 
the Committee, with the advice and co-operation oY the 
magistrates, induced the master chimney-sweepers volun- 
tarily to agree to certain regulations respecting the treat- 
ment and employment of their boys, which the Committee 
trust will be attended with considerable benefit to the poor 
children. The plan of having them to dine on Easter Mori- 
day, will give the Committee an opportunity of enquiry 
respecting the treatment which they receive, of giving them 
good advice^ and of rewarding those who have behaved 
wellf 

I am, very respectfully, 
Sir, 
TJour obedient servant, 

SAMUEL ROBERTS, 
Chairman. 

SheffieM, Oct.U, 1809. 

Tq C.Taylob, M.D. Sec. 



CHIMNEY-SWEEPERS. 

We, the master chimney-sweepers, resident in Sheffield, 
whose names are underwritten^ do agree to the following 
resolutions : 

1. That we will not take any boy as an apprentice, under 
the age of eight years, nor will we bind any one to continue 
longer in servitude than he is sixteen years of age, 

P 2 2. That 



216 MECHANICS. 

2. That we will not send out any boy to work before 
four o'clock in the morning in 3ummer, nor before five in 
wintep, in the town, 

3. That we will not permit any boy to go out to climb a 
cliimney after twelve o'clock at noon, nor will we suffer our 
apprentices, or boys employed by us, to seek work, or tq 
be engaged in any way in our business out of doors, after 
five o'clocl^ in the afternoon in summer, nor after four in 
winter. 

4. That each boy shall have a good breakfast, before he 
leaves home in a morning, a good dinner between the liours 
of twelve and two o'clock at noon, and a good supper be- 
tween the hours of five and seven o'clock in the evening. 

5. That every two boys shall be allowed one good bed, 
with sufficient coverings, and th^ey shall be allowed at least 
eight hours rest in each night. 

6. That we ^ill proyidp every boy with decent and suffi- 
ciently warm clothing, as a sweeping. dress, including a pair 
of good shoes, to be worn always when he is on duty, also 
^ suitable cap, having a plate in front with his master's name 
and place of abode engraven on it. 

7. That over and above the sweeping dress, we will pro- 
vide for each boy a complete suit of good clothes, including 
Jinen, hat, shoes, an4 stockings, on every Easter Sunday, 
and that he shall appear in the same before ** the Commit- 
tee for bettering the Condition of Climbing-boys, &c." on 
the Monday following, between the hours of twelve and one 
o'clock, at the Cutlers' Hall, or some other convenient 
place, and shall be permitted to dine there^ or elsewhere, 

jrn that day at the Committee's expense. 

8. That 
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8* That "^e will not, on any occasion, lend out our boys 
to each other, or to atiy other persons in the trade. 

9. That we do engage, on every Ldrd*s day, to send our 
apprentices and boys employed by us to some Sunday-^ 
school approved by the aforesaid Committee, arid also tb 
divine service with the rest of the children who attend tfie 
same school* 

Sheffield, Cutlers' Hally 
March 24, 1809. 

Witness, Samuel Roberts, 
T. A. Ward, 
G. Ben NET, 

W. YoUNGEi 

C. PUKSLAY, 

J. MoNTGOl^lERTr^ 

Michael Mellon, hii x Tnzv% 
George Rippon, his X mark, 
William P^ars, his Xtnarfe, 
John Rodgers, 
John Betts, 



Reference td the Engraving of the jipparatus used at 
Sheffield for cleansing Chimneys without the Aid 
of Climbing-hoys. Plate XII L Fig. 1, 2, 3, 4. 

The two brushes, fig. 1. and 2. are those which at present* 
appear to answer best the intended purpose. Fig; 1. 
IS the easiest to work in dilHcult chimneys, but in those 

P ^ wbieh 
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'v^'iiich-iretalerabiy strai^t No. 2. will b« found the more 
coTlvenientj as it clears itself better of the soot iaaseendiag* 
Soldered on the inside of the iron hoop A, ati is a hollow^ 
iron tube, going through the wood balls B. The nut C 
screws upon the upper end of the hollow tube, through which 
the rope passes and fastens the whole together. The balls 
B are put upon the tube in separate parts, divided at </, for 
the conveniency of putting in and replacing the brush part 
F> which is composed of bristles, whisk, and whalebone. 
The whisk (which should be well selected for the purpose) 
is in the middle, on each side of which, above and below, 
is a row of whalebone, split thin, with the flat sides towards 
the whisk, and above arid below the whalebone are bristles. 
Care must be taken that, the whole is not too thick and 
strong, otherwise It will be diiEcult to get in and out of the 
pipes on the tops of the chimneys; where they are pressed 
together between the balls B, they should not be thicker, 
t ban three-eighths of an inch. Great care must also be takea-; 
that the parts of the brushes are well fastened together, aiid> 
firmly fixed between the balls B, so as not to be loosened ill; 
working. The diameter of the balls B is three inches.^ 
The distance between the two brushes F E, in drawing fig.^ 

2. is about four inches. 1 he wood- tubes D, (which are 
about one inch in diameter,) through .which the rope passes, 
iihould not be too long'; the shortest next the brush should 
not exceed fifteen inches. They should gradually increase 
in length as they recede fi'om the brusli to the bottom, 
where they should not exceed thirty inches. The brush, fig. 

3. is a good deal similar to a bottle-brush, the handle about 
four feet long, made of whalebone, wrapped with iron or 
brass wire, the brush part made of bristles only. It will be 
found to be very useful in cleaning short flues ^ &c. in 
kitchen-chimneys.- Fig. 4, is a kind of tent, within which 

the 
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the machine may be worked. It will be found useful in 
rooms, where it is particularly desirable, to prevent the least 
particle of soot from escaping. The cross bars E are of 
oak, about one inch and a half broad, and half an inch thick, 
turning upon an iron pin at / G G are two small iron rods, 
slipping upon pegs at A, to each of which is suspended a linen 
curtain, the one next the chimney H, a short one, the other 
as shown by the dotted line I, a long one, reaching to and 
resting five or six inches upon the floor, e e are small pegs, 
which when the bars E are closed, fit into the notches g gf 
so as to stop the bars in the proper place, and prevent their 
being opened the wrong way. When the bars E are opened, 
they stretch the tapes K, which are fastened to the tops of 
the bars at A, and are about three feet six inchc-i long^ to 
which extent only they suffer the bars to open. When 
thus extended, and placed in the proper situation, a loose 
sheet, of the same kind of linen as the curtains, is thrown 
over, and hangs down over the tapes and upon the floor at 
each end, buttoning to the curtains at the corners, so as to 
form a complete tent, about five feet long, four feet wide, 
and five feet high, within which both the man and the boy 
can stand with the juachine to work it. 
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